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ABSTRACT
Author: Lin, Chaihua. PhD
Institution: Purdue University
Degree Received: August 2018
Title: Stereotype Threat, Perfectionism, and Women’s Career Outcomes
Major Professor: Eric Deemer
The underrepresentation of women in science, technology, engineering, and mathematics
(STEM) calls for efforts to understand factors that contribute to women’s career development in
STEM fields. Using social cognitive career theory (SCCT), this study examines how the
interplay of individual and contextual factors (i.e., perfectionism and stereotype threat)
contributes to the academic and career outcomes of women STEM students (i.e., self-efficacy,
outcome expectation, interest, goals, and procrastination). Hypotheses regarding the relationships
among these variables, as well as the moderating role of perfectionism on the mediated effect of
stereotype threat on interest through self-efficacy were assessed. Data was collected from 323
undergraduate women students in STEM disciplines through an online survey. Using structural
equation modeling, results revealed that: (a) perfectionism was not a significant moderator in the
mediated effect of stereotype threat on interest through self-efficacy; (b) stereotype threat was
not a significant predictor of self-efficacy and outcome expectations; (e) there was not a
mediated effect of stereotype threat on interest through outcome expectations; (d) STEM career
goals was not a significant predictor of procrastination; and (e) perfectionism was a significant
positive predictor of procrastination. In an alternative model, perfectionism was found to be a
significant mediator of the relationship between stereotype threat and self-efficacy. Limitations
of the study and recommendations for future research and implications for practice are presented.
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CHAPTER 1. INTRODUCTION

One of the things that I really strongly believe in is that we need to have more girls interested in
math, science, and engineering. We’ve got half the population that is way underrepresented in
those fields and that means that we’ve got a whole bunch of talent…not being encouraged the
way they need to.
-- President Barack Obama, February 2013
Sex-based disparity in the fields of science, technology, engineering, and mathematics
(STEM) continues to exist in the United States. Although more women than men are awarded
with a bachelor’s degree, their share of degrees in STEM fields remains well below their male
counterparts (National Science Foundation, 2012). According to the National Science
Foundation (NSF, 2012), women earned 43% of bachelor’s degrees in mathematics and
statistics, 19.1% in physics, 19.2% in engineering, and 18.2% in computer science in 2012, even
though women’s total share of bachelor’s degrees were over 60% that year. This gender gap in
STEM education translates to the sex segregation in STEM occupations. While women make up
approximately half of the workforce, they remain significantly underrepresented in STEMrelated workforce (Landivar, 2013). For example, in 2011 only 13% of engineers and 27% of
computer professionals were women (Landivar, 2013).
Such underrepresentation of women in STEM calls for national efforts to expand the
STEM educational and workforce pipeline and increase women’s participation in these fields. In
order to achieve this goal, it is imperative to understand factors that contribute to women’s
vocational development in STEM fields. As such, scholars have become increasingly interested
in exploring factors that contribute to women’s STEM-related career development to broaden the
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STEM pipeline. To contribute to the efforts of increasing women’s representation in STEM, the
present study examines how social-cognitive variables, contextual factors, and personality traits
interact to affect women STEM students’ academic career outcomes.
Following Schenk and Lund’s (2011) recommendation, STEM is operationally defined in
this study as including the following majors/disciplines: agriculture, computer and information
sciences, engineering, engineering technology and technicians, biological and biomedical
sciences, mathematics and statistics, and physical sciences. Specifically, the following majors
were included in this study: mechanical engineering, industrial engineering, aerospace
engineering, chemical engineering, civil engineering, first year engineering, biological
engineering, biomedical engineering, electrical engineering, environmental engineering, material
engineering, agricultural & biological engineering, construction engineering, nuclear
engineering, chemistry, biology, biochemistry, computer science, brain and behavioral science,
actuarial science, pharmaceutical science, plant science, computer graphics technology,
computer and information technology, mechanical engineering technology, and math and
statistics.
Social cognitive career theory (SCCT; Lent, Brown, & Hackett, 1994, 2000) has been
used as a theoretical framework to understand individuals’ STEM-related academic and career
development. Building upon Bandura’s (1986) social cognitive theory, SCCT emphasizes the
interactions among person inputs, contextual factors, and behaviors. According to SCCT, person
and environmental factors shape individuals’ self-efficacy (i.e., one’s belief in his or her ability
to execute a course of action) and outcome expectations via learning experiences (one’s belief
about probable outcomes associated with particular courses of action). Self-efficacy and outcome
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expectations, in turn, influence the development of academic and career interests, as well as
goals and behaviors.
In SCCT, three interlocking models are considered as key in individuals’ career
development: (a) interest model, (b) choice model, and (c) performance model. According to the
interest model, people tend to become more interested in domains in which they feel competent
and from which they expect positive outcomes and interests (Lent et al., 1994). In other words,
self-efficacy beliefs and outcome expectations predict the formation of interests. Additionally,
the interest model indicates that self-efficacy beliefs partially contribute to outcome expectations,
suggesting that individuals are more likely to expect positive outcomes in domains they feel
competent (Lent et al., 1994). In the choice model, choice goals are predicted by self-efficacy
beliefs and outcome expectations both directly and indirectly through interests (Lent et al.,
1994). The third model, the performance model, suggests that self-efficacy beliefs and outcome
expectations influence goal establishment, which subsequently influence one’s performance in a
given domain. In addition to its indirect effect via goal, self-efficacy is hypothesized to have a
direct effect on performance (Lent et al., 1994). Past research has provided strong support for the
SCCT basic interests and choice model among students in STEM-related disciplines, particularly
the interplay among self-efficacy, outcome expectations, interests, and goals (e.g., Lent et al.
2003; 2008). With regards to the performance model, past research often operationalized
performance as college GPA and retention (e.g., Robins, Lauver, Le, Davis, Langley, &
Carlstrom, 2004), while many other important performance-related behavioral outcomes such as
academic procrastination remain unexplored. The current study seeks to address this gap and test
the SCCT model using academic procrastination as a performance outcome.
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Another important component in the SCCT model is the interplay between person inputs
(e.g., personality traits) and contextual factors (e.g., barriers) in shaping individuals’ career
development behavior. Lent and colleagues proposed that contextual factors can either promote
or hinder one’s career development (Lent et al., 1994). Specifically, they suggest that
environmental barriers weaken the relations between interest and goals, and goals and actions
and environmental support, on the other hand, strengthens these relations. A number of studies
have indicated that contextual barriers affect career-related outcomes in theoretically expected
ways (e.g., Lent et al. 2003). However, a potential barrier that has received little attention in
SCCT literature is stereotype threat, even though the impact of stereotype threat on performance
among underrepresented groups in STEM has been well-documented (e.g., Steele & Aronson,
1995; Spencer, Steele, & Quinn, 1999). The current study seeks to examine stereotype threat as a
contextual barrier in the SCCT framework to expand current understanding of factors
contributing to women’s vocational development in STEM-related fields.
Stereotype threat refers to a predicament that arises when individuals feel at risk of
confirming a negative stereotype about their social group in a given domain (Steele & Aronson,
1995). There are several antecedents of stereotype threat: (a) domain identification (i.e., when an
individual considers success in the given domain as part of their identity), (b) group identity (i.e.,
when an individual identifies with a stigmatized group), (c) contextual factors and environmental
cues that evoke stereotype threat (e.g., minority status, interactions with prejudiced individuals,
etc.). In Steele and Aronson’s (1995) initial study, they discovered the undermining effect of
stereotype threat in interfering with African American students’ intellectual performance. Since
Steele and Aronson’s work, researchers have expanded this line of research to examine
stereotype threat as a possible explanation for achievement disparities for many minority groups,
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including women, African Americans, Hispanics, and people of low economic status (Spencer et
al., 1999; Croizet & Claire, 1998; Steele & Aronson, 1995; Woodcock, Hernandez, Estrada, &
Schultz, 2012).
With regards to gender disparities, researchers have become particularly interested in the
role of stereotype threat in explaining discrepancies between men and women in STEM-related
areas (Spencer et al., 1999). Stereotype threat has been found to lead to impaired performance
(Spencer et al., 1999), decreased self-efficacy (Cadinu, Maass, Rosabianca, & Kiesner; 2005),
domain disidentification (e.g., Deemer, Lin, & Soto, 2015), self-handicapping behaviors (e.g.,
Keller, 2002), altered career aspirations (e.g., Steele, James, & Barnett, 2002), and
procrastination (Deemer, Smith, Carroll, & Carpenter, 2013) among women in STEM. Given the
important role of stereotype threat in women’s STEM-related academic and career outcomes, the
exploration of stereotype threat as a contextual barrier within SCCT’s model of career
development may add to the understanding of the mechanisms that inhibits women’s STEMrelated career development.
According to SCCT, contextual factors and person inputs such as personality traits
mutually influence individuals’ career development through learning experiences. Despite
SCCT’s emphasis on person inputs, few studies have examined the impact of personality traits
within SCCT, particularly the interplay between personality traits and contextual factors.
Furthermore, most research to date used the Big Five personality construct (e.g., Rottinghaus,
Lindley, Green, & Borgen, 2002). Perfectionism, as a personality construct that is commonly
seen among college students, has yet to be examined in the SCCT model. Perfectionism refers to
the striving for flawless that often involves an overly harsh self-evaluation (Frost et al., 1990).
The most widely accepted conceptualization of perfectionism taps into the adaptive and
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maladaptive nature of perfectionism. Adaptive perfectionism is often characterized by personal
high standards and need for orderliness whereas maladaptive perfectionism is characterized by
perceived discrepancy between one’s performance and expectation (Slaney, Rice, Mobley, &
Ashley, 2001).
Perfectionists’ high standards and critical self-evaluation might lead to decreased selfefficacy beliefs because it is often difficult for perfectionists to meet their high standards (Burns,
1980; Lo & Abbott, 2013). Previous research indicated that adaptive and maladaptive
perfectionism might relate differentially to self-efficacy beliefs, with adaptive perfectionism
associated with higher self-efficacy beliefs and maladaptive perfectionism lower self-efficacy
beliefs (Martin, Flett, Hewitt, Krames, & Szanto, 1996; Stoeber, Hutchfield, & Wood, 2008).
These findings suggested that perfectionism might influence self-efficacy and subsequently other
social-cognitive career variables in SCCT and highlights the importance of exploring
perfectionism as a person input in SCCT career development model. Furthermore, given that
high self-standards for performance (i.e., perfectionism) may link to concerns about confirming
ability-related stereotypes (i.e., stereotype threat), high levels of perfectionism might strengthen
the negative effect of stereotype threat on self-efficacy beliefs. As such, the incorporation of the
interaction between perfectionism and stereotype threat in the SCCT model could provide
additional information regarding women’s STEM-related career choices.
Statement of Purpose
The primary purpose of the current study was to examine how the interplay of individual
and contextual factors (i.e., perfectionism and stereotype threat) contributes to the academic and
career outcomes of women STEM students within a SCCT model. The academic and career
variables included in the model are self-efficacy, outcome expectations, interests, goals, and
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academic procrastination. Even though the effect of stereotype threat on various academic and
career outcomes of women in STEM has been well-documented, few studies have examined the
role of stereotype threat as a contextual barrier in women’s STEM career development within the
SCCT model. Similarly, despite the prevalence of perfectionism among college students, its role
as a person input in SCCT remains unexplored. As an attempt to clarify the relationship between
the interplay of perfectionism and stereotype threat within SCCT, the present study explores the
moderating effect of perfectionism on stereotype threat and self-efficacy. In addition, the current
study extends the literature on SCCT and examines procrastination as a potential behavioral
outcome for women college students in STEM.
Women are historically underrepresented in science, technology, mathematics, and
engineering (STEM). To expand the STEM educational and workforce pipeline and increase
gender diversity, it is important to understand factors that contribute to women’s vocational
development in STEM based on a solid theory. As an attempt to help explain the gender
disparity in STEM, this study is important for several reasons. First, this study is grounded in and
building upon SCCT, a theoretical framework that has been widely used to understand women’s
academic and career behaviors in STEM. Through the inclusion of perfectionism as a person
input and procrastination as a behavioral outcome, this study examines two unique variables that
have yet to be explored in current SCCT literature. Given the prevalence of perfectionistic
tendencies and procrastinating behaviors among college students including women students in
STEM (Onwuegbuzie, 2004), the inclusion of these two variables will provide valuable
information on factors related to women STEM students’ academic and career development.
Second, this study tests stereotype threat as a contextual barrier within SCCT, thus will
contribute to the limited existing literature that connects these two theories (Deemer, Thoman,
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Chase, & Smith, 2014). Even though both the stereotype threat phenomenon and the social
cognitive career theory have been widely used as frameworks to understand women’s STEMrelated career choice, only one study has bridged these two theories and examined stereotype
threat as a contextual barrier in SCCT (Deemer et al., 2014). Given the large body of empirical
evidence suggesting the adverse impact of stereotype threat in academic and career outcomes
with women in STEM disciplines, the exploration of the role of stereotype threat within the
SCCT model will help to shed additional insights into women’s STEM career development.
Third, this study explores the unique interplay between perfectionism and stereotype
threat within SCCT by testing the moderating effect of perfectionism on stereotype threat and
self-efficacy. Specifically, the current study hypothesizes that the mediated effect of stereotype
threat on interests through self-efficacy will be stronger at high levels of perfectionism and
weaker at low levels of perfectionism. In other words, it is hypothesized that the adverse effect of
stereotype threat on self-efficacy and subsequently other social cognitive career outcomes may
be exacerbated by perfectionistic tendencies. Such exploration will provide greater insights into
the interplay between contextual factors and individual characteristics and how the interplay
influences women’s STEM-related career development.
To summarize, this study seeks to extend the literature on SCCT and examine individual
and contextual factors (i.e., perfectionism and stereotype threat) that contribute to academic and
career outcomes including self-efficacy, outcome expectations, interests, goal, and academic
procrastination among women in STEM-related fields. The study will contribute to the literature
on women’s STEM career development and provide implications for increasing gender diversity
in STEM fields. Results of this study will also: (a) provide guidance for clinicians, career
counselor, and educators to better support female students in STEM-related disciplines; (b)
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inform educational programs and policies to increase women’s participation in STEM; and (c)
contribute to the increasing national efforts to expand the STEM educational and workforce
pipeline.
Relevance to Counseling Psychology
This study is deeply rooted in the values and themes that distinguish counseling
psychology as a profession, specifically the profession’s emphasis on educational and vocational
concerns, focus on person-environment interactions (Gelso & Fretz, 2001), and its commitment
to social justice and multiculturalism (Meara & Meyers,1999).
First, this study aligns with counseling psychology’s emphasis on individuals’
educational and career development as well as educational and career environment (Gelso &
Fretz, 2001). Counseling psychology traces its roots in vocational guidance as early as the Great
Depression (Blocher, 2000), and to this date, career counseling and development is considered as
“the heart of counseling psychology and its most distinctive area of research and practice” by
many (Gelso & Fretz, 2001, p. 8). This study uses the social cognitive career theory and focuses
on women’s academic and career development in STEM-areas. Given national efforts to address
the underrepresentation of women in STEM, this study is not only relevant but also timely to the
field of counseling psychology. Results from this study can provide valuable information for
counseling psychologists to work effectively with women in STEM fields and assist them in their
STEM career development.
Second, this study reflects counseling psychology’s emphasis on person-environment
interactions (Gelso & Fretz, 2001). Recognizing the limit of exclusively focusing on either the
individual or the environment, the importance of the interaction between the individual and the
environment is highlighted in counseling psychology. Counseling psychologists examine how
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environmental factors influence the individual as well as how individual factors influence the
environment. With regards to underrepresented populations, addressing systemic and contextual
barriers becomes particularly important. This study directly examines the interactions between an
individual factor (i.e., perfectionism) and a contextual barrier (i.e., stereotype threat), and thus
adheres to counseling psychology’s focus on person-environment interaction.
Third, this study is consistent with counseling psychology’s commitment to
multiculturalism and social justice (Meara & Meyers, 1999). Counseling psychologists are
committed to the advocacy for underrepresented populations, to the provision of equal access
and opportunity to stigmatized groups, and the removal of systemic and environmental barriers
(Sue, 2001). Grounded in counseling psychology’s devotion to social justice, this study explores
systemic and contextual barriers impeding individuals’ career development and seeks to
contribute to the efforts addressing academic disparities and career segregations. Specifically,
this study taps into women’s underrepresentation in STEM-related areas and examines the
mechanism behind gender disparities (i.e., stereotype threat) to help increase gender diversity in
STEM fields. In the next chapter, I will outline an SCCT model that incorporates stereotype
threat, perfectionism, and procrastination for understanding of women’s STEM career
development and provide a literature review on relevant factors.
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CHAPTER 2. LITERATURE REVIEW

This chapter provides a review of relevant literature and presents a theoretical framework
for the understanding of the rationale of the current study. First, it provides a description of the
social cognitive career theory (SCCT; Lent et al., 1994) model as well as a summary of existing
research relevant to the SCCT model. This is followed by a brief review on the literature on
stereotype threat, including its antecedents and consequences and its role as a contextual factor in
SCCT. Then, it provides a short introduction on perfectionism and relevant literature on the link
between perfectionism and social cognitive career variables and between perfectionism and
stereotype threat. This is followed by a brief literature review on procrastination and its
relevance to social cognitive career variables, perfectionism, and stereotype threat. In the final
section, the research questions and hypotheses to be tested are presented.
Social Cognitive Career Theory
Since its development in 1994, social cognitive career theory (SCCT; Lent, Brown, &
Hackett, 1994, 2000) has been one of the most widely studied and supported theoretical
frameworks used to understand a wide range of academic and career behaviors. SCCT builds
upon Bandura’s (1986) social cognitive theory and emphasizes the notion of triadic
reciprocality: the view that personal attributes, environmental factors, and behaviors interact
with one another bidirectionally. SCCT posits that person and environmental factors influence
self-efficacy and outcome expectations through learning experiences and self-efficacy and
outcome expectations in turn, contribute to the formation of academic and career interests, and
subsequently goals and behaviors. This section will provide an introduction to the SCCT through
an overview of three social cognitive mechanisms (i.e., self-efficacy, outcome expectations, and
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goals), an examination of the three core models (i.e., interest model, choice model, performance
model), as well as a discussion of the role of contextual factors within SCCT. The role of person
inputs will be further discussed in the section addressing perfectionism. In the following, an
introduction is provided on the three social cognitive mechanisms emphasized in SCCT through
which individuals regulate their academic and career behaviors: (a) self-efficacy, (b) outcome
expectations, and (c) goals (Lent et al., 1994). According to SCCT, reciprocal relations exist
among self-efficacy beliefs, outcome expectations, and goals and these processes play important
roles in individuals’ career development (Bandura, 1986; Lent et al., 1994).
Social-Cognitive Variables
Self-Efficacy. Bandura (1986) defined self-efficacy as “people’s judgment of their
capabilities to organize and execute courses of action required to attain designated types of
performances” (p. 391). In social cognitive theory, self-efficacy beliefs are the most central
beliefs people have about their abilities to exercise personal agency (Bandura, 1989).
Specifically, self-efficacy beliefs determine one’s cognitive (e.g., anticipation of outcome),
motivational (e.g., effort and persistence), and emotional (e.g., anxiety arousal) response in the
face of obstacles as well as one’s choice of activities and environments (Bandura, 1986; Lent et
al., 1994).
The notion of self-efficacy was first introduced to vocational psychology by Hackett and
Betz (1981) in their model of women’s career development. According to Hackett and Betz, the
underrepresentation of women in many career fields is due to their lack of self-efficacy beliefs
due to their socialization experiences, which results in their limited career pursuits. Hackett and
Betz utilized the four sources of information relevant to the development of self-efficacy in
Bandura’s model to explain women’s underdevelopment of self-efficacy: (a) performance

13
accomplishment (i.e., successfully accomplishing the tasks), (b) vicarious learning (i.e.,
observing others successfully master a task), (c) emotional arousal (i.e., positive emotions
encourage self-efficacy while negative emotions reduce self-efficacy), and (d) verbal persuasion
(i.e., verbal encouragement from others).
Hackett and Betz suggest that boys and girls are under the influence of stereotypic gender
roles and boys are more likely to experience performance accomplishment since traditional
masculine roles entailed qualities that facilitate success (e.g., assertiveness, competitiveness,
dominance). Boys also have more access to competent role models of their gender, resulting in
increased self-efficacy expectations, whereas such role models are less available for girls,
particularly in nontraditional occupational areas (i.e., vicarious learning). Furthermore, girls are
prone to higher anxiety arousal due to lack of self-efficacy expectations with certain tasks or
situations, which further undermines their development of self-efficacy beliefs (i.e., emotional
arousal). Finally, boys tend to receive more encouragement for career pursuits and achievements
from their parents and teachers, thus develop stronger self-efficacy expectations than girls (i.e.,
verbal persuasion).
The importance of self-efficacy in career development was also empirically supported
by Betz and Hackett (1981). Results from their study indicate that females report significantly
lower levels of self-efficacy in nontraditional occupations (i.e., traditionally male occupations)
than traditional occupations (i.e., traditionally female occupations) and that self-efficacy beliefs
are related to students’ interests as well as intention to pursue these occupations. Since Hackett
and Betz’s initial efforts, self-efficacy has been found to be predictive of many academic and
career outcomes. For example, Lent, Brown, Larkin (1986) conducted a survey of 105 male and
female undergraduate students enrolled in a career planning course for science and engineering-
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related fields to examine the role of self-efficacy in career development. Through several
hierarchical regressions, they found that self-efficacy expectations contribute significant variance
in the prediction of academic performance, interests in relevant career fields, and range of
perceived career options, after controlling for actual ability and achievement through students’
Preliminary Scholastic Aptitude Test (PSAT) scores and their high school ranks. A recent metaanalysis that included over 200 studies conducted in 15 countries (Huang, 2013) also supported
the important moderating effect of subject matter for gender differences in academic selfefficacy. Specifically, boys have a higher self-efficacy in mathematics (β= .18) and computer
sciences (β= .18) whereas girls have a higher self-efficacy in language arts (β= .16). Age was
also found to be an important moderator for gender differences in self-efficacy beliefs.
According to Huang (2013), gender differences in self-efficacy beliefs start to occur in
adolescence and increase over time.
Outcome Expectations. In SCCT, outcome expectations are “personal beliefs about
probable response outcomes” and involve the “imagined consequences of performing particular
behaviors” (Lent et al., 1994, p.83). Outcome expectations can be classified into three categories:
(a) physical or materials outcomes (e.g., monetary), (b) social outcomes (e.g., approval), and (c)
self-evaluative outcomes (e.g., sense of accomplishment) (Bandura, 1986; Lent et al., 1994).
According to Bandura (1986), individuals’ actions largely depend on their “judgments of what
they can do” and “their beliefs about the likely effects of various actions” (p. 231). Bandura
(1986) also suggested that self-efficacy beliefs have a larger influence on behavioral outcomes,
given that in many cases high quality of performance are often linked with positive outcomes
(Lent et al., 1994). Yet Lent et al. (1994) argued that in the area of career development, the
relation between performance and outcomes is more complex and that high quality of
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performance and outcome expectations may only be loosely related. For example, a woman may
be competent in a STEM field (high self-efficacy and high quality of performance) but expect
negative outcomes such as lack of support or work/family conflict (outcome expectations). As
such, Lent et al. (1994) proposed outcome expectations to be an important factor that contributes
uniquely to career outcomes.
Although outcome expectations are a distinct construct from self-efficacy beliefs, most
studies in the vocational literature have primarily focused on the exploration of the role of selfefficacy, resulting in relatively scarce research on outcome expectations (Fouad & Guillen,
2006). Hackett et al. (1992) collected data from a sample of 218 college students enrolled in
engineering and found negative outcome expectations to be related to lower GPA while positive
outcome expectations to be unrelated to academic achievement. Hackett et al. (1992) also found
a gender main effect for positive outcome expectations wherein men scored significantly higher
on positive outcome expectations than women in their sample. Outcome expectations have also
been found to be correlated with greater performance in exams (Siegel, Galassi, & Ware, 1985)
and greater academic and career exploratory intentions (Betz & Voyten, 1997). In contrast, some
researchers also indicated that students with lower outcome expectations have higher motivation
as they strive to overcome external barriers, resulting in greater academic achievement (van
Laar, 2000). A study comparing African American and European American college students
indicated that negative outcome expectations was associated with greater academic achievement
among African American students whereas positive outcome expectations was associated with
greater academic achievement with their European American counterparts (DeFreitas, 2012).
The author suggested the complexity of the construct of outcome expectations in academic and
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career outcomes, particularly with underrepresented minority students, and called for future
study to further examine the role of outcome expectations among underrepresented populations.
Goals. Goals are “the determination to engage in a particular activity or to effect a
particular future outcome” (Bandura, 1986; Lent et al. 1994, p. 85). Lent et al. (1994) suggested
that goal setting helps individuals to guide and sustain their behavior and thus increase the
likelihood of them achieving desired outcomes, even if there is a lack of environmental
reinforcement. Through linking self-satisfaction and goal fulfillment, goal setting motivates
individuals to perform behaviors that lead to goal achievement (Lent et al., 1994). Career
concepts such as career aspirations, plans, decisions, choices, and intentions are all important
forms of goals (Lent et al., 1994). The role of goals in vocational psychology is also well
depicted in the goal-setting theory (Locke & Latham, 1990, 2002). The goal-setting theory
suggested a linear relationship between the setting of high goals and the level of task
performance (Latham & Locke, 2007). Locke and Latham (2002) indicated that goals affect
performance through the following mechanisms: (a) goals direct attention and effort toward goalrelevant activities; (b) goals facilitate greater and prolonged effort; and (c) goals lead to the
discovery of task-relevant knowledge and skills.
Studies have demonstrated the broader impact of goal setting. Emmons and Diener
(1986) examined the relations between situational goal setting (i.e., the setting of specific goals
associated specific life situations) and affect among undergraduate students over a 30-day period.
Results from their study indicated that goal attainment was significantly correlated with positive
effects whereas the lack of goal attainment was associated with negative effects. In addition, the
authors revealed that merely having important goals would facilitate positive effects. The impact
of goals on task performance has been well demonstrated through studies conducted across
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Asian, Austrlia, Europe, and North America with studies involving over 40,000 participants in
both laboratory and field setting (Locke & Latham, 2002). To empirically test the effect of goalsetting on academic achievement, Morisano, Hirsh, Peterson, Pihl, and Shore (2010) investigated
the effect of a goal-setting program on academic performance with students experiencing
academic difficulty (self-nominated; with GPAs below 3.0). Students in the experimental
condition received a single-session online program that led participants through steps that
facilitate the setting of specific goals along with achievement strategies. Results indicated that as
compared with students in the control condition, students who received the goal-setting
intervention experienced increased GPA and had greater likelihood of maintaining a full course
load over the semester following the intervention. The authors concluded that personal goal
setting serves as an effective technique that facilitates academic success.
Social-Cognitive Career Theory suggests that individual and contextual factors contribute
to self-efficacy and outcome expectations via learning experience, and self-efficacy beliefs and
outcome expectations subsequently influence other social-cognitive career variables, such as
goals, interests, and behaviors. In this process, personal attributes, environmental factors, and
social-cognitive behavioral variables interact with one another bidirectionally. The following
section will provide an overview of the three core SCCT models (i.e., interest model, choice
model, performance model) to further explain the interactions of these variables.
SCCT Models
Lent et al. (1994) proposed three interlocking models (a) interest model, (b) choice
model, and (c) performance model as the core of their sociocognitive framework that address the
formation of individuals’ career interests, choices, and goals. These three models emphasize the
role of self-efficacy and outcome expectations, which are influenced by individuals’ learning
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experiences. An overview on three models is presented in the following section but the current
study will primarily focus on the interest and performance models.
Interest Model. In SCCT, the formation of interests in a given domain is predicted by
the perceptions of self-efficacy and outcome expectations (Lent et al., 1994). According to Lent
et al. (1994), people are more likely to form lasting interests in activities or tasks in which they
view themselves as competent or efficacious and from which they expect positive outcomes. For
example, a student will become more interested in the subject of science if she views herself as
competent in and if she believes it is beneficial for her future to learn the subject (e.g., find a
good job). On the other hand, a student may gradually lose her interests in a certain subject (e.g.,
physics) if she continues to struggle with the subject or if she anticipates negative outcomes (e.g.,
feelings of isolation in a male-dominated field).
SCCT posits that one’s career interests derive from self-efficacy beliefs in and outcome
expectations of the career tasks, and career interests, in turn, affect one’s career goals and their
future involvement in the given domain (Lent et al., 1994). One’s involvement or practice in the
relevant domain produces performance attainment, which in turn, modifies one’s self-efficacy
beliefs and outcome expectations in the domain, effecting further changes in interests (Lent et
al., 1994). Lent et al. (1994) described this feedback loop as a continuous process over one’s
lifespan. According to Lent et al. (1994), self-efficacy beliefs partially contribute to one’s
outcome expectations, as an individual is likely to anticipate positive outcomes in domains in
which they feel confident.
There is a large body of empirical evidence on the SCCT interest model, particularly in
domains of math and science (e.g., Byars-Winston et al., 2010; Byars-Winston & Fouad, 2008;
Lent et al., 2003; Navarro, Flores, & Worthington, 2007). In the original SCCT paper, Lent et al.
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(1994) reported a moderate relation between self-efficacy beliefs and outcome expectations (r =
.49) through a meta-analytic investigation. A more recent meta-analysis by Sheu et al. (2010)
also revealed a moderate to large relation between self-efficacy and outcome expectations in the
investigative theme. The effect of self-efficacy beliefs on interests has also been well
demonstrated in STEM fields (e.g., Byars-Winston & Fouad, 2008; Fouad & Smith, 1996; Lent
et al., 2001). Rottinghaus, Larson, and Borgen (2003) conducted a meta-analysis of 60 empirical
samples and found a correlation of .59 between self-efficacy and interests across Holland’s
RIASEC themes and that the self-efficacy and interests linkage appears to be strongest in the
Investigative theme (r = .68).
The joint path of self-efficacy beliefs and outcome expectations has also been well
documented in STEM fields across gender and race/ethnicity groups (e.g., Byars-Winston et al.,
2010; Byars-Winston & Fouad, 2008; Lent et al., 2003; Lent et al., 2005; Navarro, Flores, &
Worthington, 2007). For example, Lent et al. (2005) tested the SCCT model with 487 male and
female students from two historically Black colleges and universities and one predominantly
White university and found that engineering self-efficacy beliefs and outcome expectations
consistently predicted students’ interests in engineering-related activities (rs = .30 and .41,
respectively). Navarro and colleagues (2007) tested the SCCT variables in a sample of 409
Mexican American middle school students and reported the predictive utility of self-efficacy on
outcome expectations (r = .35) and their joint predicting effect on math and science interest (r =
.32 and .25, respectively). More recently, Byars-Winston et al. (2010) conducted a SCCT
investigation with underrepresented students in science and engineering, including those
identified with African American, Lation/a, Southeast Asian, and Native American. Their path
analysis revealed significant relations among self-efficacy beliefs, outcome expectations, and
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interests, providing support for the predictive values of the SCCT interest model regardless of
gender and race/ethnicity variables.
Choice Model. The choice model is an extension of the interest model. According to the
SCCT choice model, self-efficacy beliefs and outcome expectations mutually influence the
development of career interests, which in turn, result in the formation of choice goals related to
the domain of interests. For example, an individual who is confident at science and expects
positive outcomes associated from studying science will likely develop more scientific interests
and as a result more likely to make choices and set goals that align with such interests.
A large body of research has revealed that self-efficacy beliefs, outcome expectations,
and interests are related to choice goals (Byars-Winston & Fouad, 2008; Lent et al., 2001; Lent
et al., 2003; Sheu et al., 2010). Specifically, stronger self-efficacy beliefs, greater outcome
expectations, and higher levels of interests have been found to associate with higher choice goals
in the given domain (e.g., Byars-Winston & Fouad, 2008; Lent et al., 2001; Lent et al., 2003;
Sheu et al., 2010). For example, Lent et al. (2003) found a positive correlation between selfefficacy and choice goals among students in engineering (r = .44). Byars-Winston and Fouad
(2008) revealed a significant relation between outcome expectations and choice goals (r = .42)
with a group of ethnic minority students in science and engineering. And Lent et al. found a
standardized path coefficient of .49 between interests and choices in math and science with a
general undergraduate student sample. Furthermore, a recent meta-analytic investigation by Sheu
et al. (2010) found that interests partially mediate the relation of self-efficacy beliefs and
outcome expectations with goals, providing further empirical support to the SCCT choice model.
Previous SCCT studies have operationalized choice goals as the extent to which individuals
intend to participate in relevant career activities in given domains (e.g., Lent et al., 2003; 2005;
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Byars-Winston et al., 2010). Consistent with previous practice, the current study will measure
goals through the extent to which participants intend to engage in a variety of STEM-related
activities.
Performance Model. Within SCCT, performance is conceptualized to include level of
accomplishments (e.g., GPA) as well as indicators of behavioral persistence (e.g., retention in the
major; Lent et al., 1994). SCCT posits that one’s performance is affected by five socio-cognitive
variables: 1) ability, 2) past performance, 3) self-efficacy beliefs, 4) outcome expectations, and
5) performance goals (Lent et al., 1994). The model hypothesizes that ability and past
performance exert direct and indirect influence on performance through self-efficacy and
outcome expectations beliefs, as successful performance will likely result in stronger selfefficacy beliefs and more positive outcome expectations. The performance model also posits that
self-efficacy and outcome expectations influence performance goal establishment, which
subsequently, exert a direct effect on performance. In other words, a student who is confident in
a subject and expects positive outcomes from studying the subject will aim higher and establish
more challenging performance goals (e.g., receiving an A in the class). And aiming for more
challenging performance goals will likely boost a student’s performance in the given domain. In
addition to the indirect effect of self-efficacy on performance through goal establishment, selfefficacy is also theorized to have a direct effect on performance, as self-efficacy beliefs help
individuals in their task organization and execution (Lent et al., 1994). Finally, performance
accomplishments in turn, provide feedback to the individual and influences one’s self-efficacy
beliefs and outcome expectations.
A number of studies have examined the relations among the relevant variables in the
performance model. For example, Lopez, Lent, Brown, and Gore (1997) examined the
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performance model in high school students in algebra and geometry courses. Performance was
operationalized as final math grade in their study. Results from the study revealed an indirect
effect of math ability and perceived past performance on current performance through math selfefficacy beliefs. Also consistent with the SCCT hypotheses, math self-efficacy was found to
exert direct effect on performance. In other words, stronger math self-efficacy beliefs were
associated with better performance in math courses. Robbins, Lauver, Le, Davis, Langley, and
Carlstrom (2004) conducted a meta-analysis to examine the relationship between psychosocial
factors and performance. They measured performance in terms of college GPA and retention.
Results from their study further provided support for performance model through the relations of
ability and past performance to self-efficacy beliefs (r = .28 and .70, respectively), the relations
of ability and past performance to current performance (r = .39 and .45, respectively). The path
from self-efficacy to goals and subsequently performance was also supported through the
relations between self-efficacy beliefs and goals (r = .49), self-efficacy beliefs to performance
and persistence (r = .50 and .36, respectively), and goals to performance and persistence (r = .18
and .34, respectively). In other words, higher ability and greater past performance is associated
with increased self-efficacy beliefs and increased performance and persistence. And positive
self-efficacy beliefs are associated with greater academic goals, which is related to greater
performance and persistence.
In a more recent meta-analysis conducted by Brown et al. (2008), self-efficacy beliefs
were also found to be predictive of performance goals and college performance and persistence.
However, counter to SCCT hypotheses, no significant relation was found between goals and
performance in their study. Brown and colleagues suggested that performance goals may add
little motivational incentives to performance beyond what is already provided by self-efficacy
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beliefs. In summary, findings from previous research have provided consistent support of the
relation between self-efficacy beliefs and performance goals as well as performance. However,
past studies have yielded inconsistent results regarding the direct relations between goals and
performance. In addition, previous research has primarily examined the performance model
through the operationalization of performance as college GPA and retention, many other
important performance-relevant behavioral outcomes such as academic procrastination remain
unexplored. As such, the current study seeks to contribute to the SCCT literature and test the
performance model using academic procrastination as an index of performance outcome.
Academic procrastination will be discussed in detail in later sections.
Role of Contextual Influences
Recognizing the triadic reciprocality among personal attributes, environmental factors,
and behaviors, SCCT highlights the role of environmental influences in one’s career
development, including one’s career interests, choices, and performance. According to SCCT,
environmental and contextual factors can either promote or hinder one’s career development
(Lent et al., 1994). SCCT conceptualizes two different types of environmental influences: (a)
distal and (b) proximal contextual influences. Distal contextual influences are background
contextual affordances that include exposure to career role models and support or
discouragement for the pursuit of academic or extracurricular activities (Lent et al., 2000). SCCT
posits that distal contextual influences one’s learning experiences, which in turn, shapes one’s
self-efficacy beliefs and outcome expectations. Proximal contextual influences, on the other
hand, occur “during active phases of educational or career decision making” (Lent et al., 2000, p.
38). Examples of proximal influences include informal career network contacts and exposure to
discrimination during job application process (Lent et al., 2000).
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Initially, Lent and his colleagues (1994; 2000) proposed two ways that proximal
contextual factors influences career choice making process. First, proximal contextual factors
moderate the relations between interests to choice goals and goals to actions. They suggested that
environmental barriers weaken the relations between interests and goals and goals and actions
whereas environmental support strengthen these relations. That is, individuals are less likely to
translate their career interests into goals and subsequently actions if they perceive environmental
barriers (Lent et al., 2000). On the other hand, with environmental support, individuals are more
likely to translate their interests into goals and take actions (Lent et al., 2000). Second, proximal
contextual factors also exert direct influence on academic and career choice making. For
instance, students may be more likely to select the majors their parents pressure them into. In
addition to these original hypotheses, more recently, a path suggesting a direct influence of
proximal contextual factors on self-efficacy beliefs has been introduced to the SCCT model
based on recent findings (e.g., Lent et al., 2001; Lent et al., 2005).
The influence of contextual factors in individuals’ career development has received
ample attention within the SCCT literature (e.g., Byars-Winston & Fouad, 2008; Byars-Winston
et al., 2010; Lent et al., 2001; Lent et al., 2003; Lent et al., 2005; Lent et al., 2011). Mixed results
were found for the two original hypotheses regarding the direct effect of contextual factors on
choice goals and the moderating effect of contextual barriers and supports to the interest-choice
relations. Some studies revealed a direct effect of contextual influences on choice goals (e.g.,
Lent et al., 2005; Lent et al., 2011) while others demonstrated only indirect effect of contextual
influences on choice goals through self-efficacy beliefs (e.g., Lent et al., 2001; 2003).
Furthermore, findings from some studies suggested the effect of both environmental support and
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barriers on choice goals (e.g., Lent et al., 2011) whereas others indicated only the impact of
support or barriers on choice goals (e.g., Lent et al., 2001).
Lent and colleagues (2001) tested the hypotheses relevant to proximal contextual factors
in students’ math and science choice goals (i.e., intention to enroll in math and science courses).
Specific barriers assessed in the study include (a) social or family influences, (b) financial
constraints, (c) instructional barriers; and (d) gender and race discrimination (Lent et al., 2001).
Perceived supports include (a) social support and encouragement, (b) instrumental assistance, (c)
access to role models or mentors, and (d) financial resources (Lent et al., 2001). Results from
their study yielded mixed support for the original SCCT hypotheses. The moderating effect of
proximal contextual factors was found for perceived barriers but not for perceived support.
Specifically, they found that interests were more strongly related to choices with a lower level of
perceived barriers, whereas the interest-choice relation does not differ with different levels of
perceived support. Their results also revealed only weak direct effect of support and barrier to
choice goals. In an alternative model, they tested the indirect effects of perceived support and
barriers to choice through self-efficacy and found the model to produce a better fit to their data.
Similarly, Lent and colleagues (2003) tested the SCCT hypotheses associated with
environmental barriers and support with a sample of 328 college students enrolled in an
engineering course. In their study, self-efficacy beliefs were found to fully mediate the effect of
perceived supports and barriers to students’ academic goals. Such findings supported Bandura
(1986)’s original hypothesis regarding the effect of contextual factors through self-efficacy
beliefs (Lent et al., 2001).
In a later study, Lent and colleagues (2011) examined the SCCT hypotheses in a sample
of 1404 college students majoring in computing disciplines at historically Black as well as
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predominantly White universities. Results from this study revealed both direct effects of social
supports and barriers on students’ choice goals (i.e., intention to remain in a computing
discipline) as well as indirect effects of social supports and barriers on choice goals through selfefficacy beliefs. A recent meta-analysis on SCCT studies by Sheu et al. (2010) provided further
support for the mediating effect of self-efficacy beliefs between the relations of contextual
factors and choice goals. In addition, Sheu and colleagues found outcome expectations to
partially mediate the relations between contextual factors and choice goals. Even though there
seems to be mixed findings regarding the direct effect of environmental barriers and supports on
career choice goals, most studies have revealed results consistent with Bandura’s (1986)
prediction regarding the indirect effect of contextual influence through self-efficacy beliefs,
particularly the effect of contextual barriers. However, most of these studies used broad barrier
measures that include several different types of barriers (e.g., social or family influences, gender
and racial discrimination; Lent et al., 2001), an important potential barrier that has received little
attention in SCCT literature is stereotype threat. Stereotype threat will be discussed in depth in
the next section.
Stereotype Threat
Stereotype threat refers to a predicament that arises when individuals are at risk of
confirming a negative stereotype about their competence in a given domain (Steele & Aronson,
1995). Steele, Spencer, and Aronson (2002) defined stereotype threat as following:
When a negative stereotype about a group that one is part of becomes personally relevant,
usually as an interpretation of one’s behavior or an experience one is having, stereotype
threat is the resulting sense that one can then be judged or treated in terms of the
stereotype or that one might do something that would inadvertently confirm it. (p.389)

27
The term stereotype threat was coined by Steele and Aronson (1995), after they
conducted a series of experiments examining the effect of stereotype threat on differences
between Black and White’s intellectual performances. In their original study, Black and White
college students were given questions from the Graduate Record Examination (GRE). In the
stereotype-threat condition, participants were informed that the test was diagnostic of intellectual
ability, with the intention of priming Black students with the connection of racial stereotypes
about intellectual ability with their test performance. In contrast, in the non-stereotype-threat
condition, participants were told that the test was a problem-solving task and nondiagnostic of
ability, intending to make racial stereotypes on intellectual ability unrelated to Black students’
test performance. The results indicated that Black students performed significantly worse than
White students in the stereotype threat condition, whereas no differences were found in the nonstereotype-threat condition.
The theory of stereotype threat assumes that in order to sustain achievement in an
academic domain, individuals must consider success in the domain as part of their identities (i.e.,
identify with the domain). Individuals’ identification with a domain largely depends on a selfevaluative process where individuals assess the fit between the self and the domain. Domain
identification increases when the assessments are favorable and decreases when the assessments
are unfavorable. When a negative stereotype about an individual’s social group is made relevant
to the evaluation of the individual’s ability in the domain, a situational threat arises and causes
pressure on the individual (i.e., stereotype threat).
Antecedents of Stereotype Threat
Domain Identification. Past research indicates domain identification increases one’s
vulnerability to stereotype threat (e.g., Aronson et al., 1999; Cadinu, Maass, Frigerio,
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Impagliazzo, & Latinotti, 2003; Keller, 2007; Spencer, Steele, & Quinn, 1999). For example,
Spencer, Steele, and Quinn (1999) conducted a series of experiments to explore the effect of
stereotype threat on women when performing math tests. In their first and second studies, they
selected a group of men and women who highly identified with the domain of math based on
their previous SAT and ACT scores. Results revealed that women underperform on difficult
math tests in comparison to men under the stereotype-threat condition (i.e., being told that the
test produces gender difference) but not on easy tasks, indicating the effect of stereotype threat
with challenging tasks. Cadinu and colleagues (2003) directly explored the role of domain
identification in stereotype threat by asking female students to rate the importance of
mathematical ability to them. Results from their study indicated that female students who
considered mathematics to be important (i.e., high domain identifiers) showed a significant
decrease in their math performance in the stereotype-threat condition, whereas the performance
of female students who considered mathematical abilities as less important (low domain
identifiers) did not differ between the stereotype-threat and control condition.

In a more

recent study, Appel, Kronberger, and Aronson (2011) examined the effect of stereotype threat on
test preparation among female students and the moderating role of domain identification. They
found no significant main effect of stereotype threat condition but a significant main effect of
domain identification. Specifically, for female students who identified more with the STEM
domain (as indicated by their recent above-average physics grade), stereotype threat significantly
impaired their ability with note taking. Similarly, Steinberg, Okun, and Aiken (2012) and Keller
(2007) also found highly math-identified women to show more performance decrements under
stereotype threat than low math-identifiers, providing further support for the moderating role of
domain identification in the relations between stereotype threat and performance.
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Group Identity. While many past studies induced stereotype threat through diagnosticity
of task performance (Steele & Aronson, 1995) or blatant stereotypic statements (Spencer et al.,
1999), many subtle situational and environmental cues have been found to evoke stereotype
threat, such as group membership (Steele & Aronson, 1995) and minority status (Inzlicht & BenZeev, 2000). Previous research suggests that stereotype threat could be activated by simply
highlighting one’s stereotyped group identity. For example, one of the manipulations of Steele
and Aronson’s (1995) original studies simply involved asking Black and White participants to
indicate their race prior to taking a test. Results indicated that Black students performed
significantly worse than their White counterparts when their racial identity was primed, even
when the test was described as non-diagnostic of ability. Steele and Aronson (1995) suggested
that simply making race salient before a test was sufficient to prime the racial stereotype about
intellectual ability and make Black participants feel stereotypically threatened, which in turn,
undermined their performance. Following Steele and Aronson’s work, many researchers have
used the manipulation of the stereotype-threat condition by simply soliciting group membership
information (e.g., race, gender, etc.) prior to tests and consistently found that priming a
stereotyped group identity before tests leads to impaired performance (e.g., Ambady, Shih, Kim,
& Pittinsky, 2001; Yopyk & Prentice, 2005).
Level of group identification (i.e., the extent to which one considers a particular group
membership as an important part of their self-identity) has also been found to moderate the effect
of stereotype threat on performance (Armenta, 2010; Laar, Levin, Sinclair, 2008; Schmader,
2002). Schmader (2002) suggested that since negative stereotypes impair individuals’
performance due to the threat it poses on individuals’ social identity, the impact of stereotype
threat would be stronger for those who highly identify with the social group. To test this
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hypothesis, Schmader randomly assigned male and female students to one of the two conditions
in which their gender identity was either made relevant to their math performance (i.e.,
stereotype threat condition) on a test or not (i.e., control condition). Results suggested that in the
control condition (i.e., when gender is not linked to performance), women performed equally
well on the math test as compared to men, regardless of the level of their gender identification.
However, in the stereotype threat condition, only women at higher levels of gender identification
performed poorer compared to men, whereas women at lower levels of gender identification
performed comparably to men.
Contextual Factors. Stereotype threat can also occur as a result of minority membership,
which might be particularly prominent with many underrepresented groups in STEM fields
(Inzlicht & Ben-Zeev, 2000; Inzlicht, Aronson, Good, & McKay, 2006; Sekaquaptewa, &
Thompson, 2003). For example, Inzlicht and Ben-Zeev (2000) asked female participants to
complete difficult math tests in 3-person groups. The experiment involved two conditions: (a)
minority-status condition, where the 3-person group consisted of one female and two males, and
(b) same-sex condition, where the 3-person group consisted of three females. Results from their
study indicated that female college students performed worse on the math tests in the minoritystatus condition, as compared with the same-sex condition. No difference was found between the
minority-status condition and same-sex condition with female students performing verbal tests.
Inzlicht and Ben-Zeev (2000) suggested that minority status (i.e., being outnumbered by the nonstereotyped group) is sufficient to provide a situational cue and create a threatening environment
for stereotyped group members. Sekaquaptewa and Thompson (2003) extended Inzlicht and BenZeev's work to examine the impact of solo status on women’s math performance. They found
significant interactions between solo status and gender and between stereotype threat and gender.
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Specifically, results revealed: (a) women performed significantly worse than men in solo than
non-solo status under both stereotype threat and non-threat conditions; and (b) women performed
significantly worse than men under stereotype threat than in non-threat condition in both solo
and non-solo conditions. Further analysis indicated that women’s performance was lowest when
they performed in solo status and under stereotype threat, moderate when either factor was
present (i.e., either in solo or under stereotype threat), and highest when both factors were absent
(i.e., when in non-solo and under no stereotype threat). The authors suggested that solo status
alone could impair women’s performance even when gender stereotype threat is made irrelevant,
highlighting the negative impact of solo status on women’s performance. The relations between
minority status and stereotype threat was further supported by a recent study by Delisle, Guay,
Senecal, and Larose (2009), in which they found that the low percentage of females in science
programs contributes to their endorsement of gender stereotype (i.e., science is for males). These
evidences taken together underscored the disadvantages facing women in STEM domains due to
minority status in these fields.
In addition to minority status, many other contextual factors have been identified to place
individuals under the threat of stereotypes, such as environmental cues that are incompatible with
one’s social identity (Cheryan, Plaut, Davies, & Steele, 2009; Purdie-Vaughns, Steele, Davies, &
Ditlmann, 2008) and interactions with prejudiced individuals (Adams, Garcia, Purdie-Vaughns,
& Steele, 2006; Logel, Walton, Spencer, Iserman, Hippel, & Bell, 2009). For example, Cheryan
and colleagues (2009) found that women showed decreased sense of belonging and interests in
computer science after exposure to an environment with physical objects often considered
stereotypical of computer science (e.g., Star Trek poster, comics, video games), as compared
with women who exposed to nonstereotypical objects in the environment (e.g., nature poster, art,
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general books). In addition to environmental cues, social interactions have also been found to
trigger stereotype threat (Logel et al., 2009). Logel and colleagues (2009) found that women
underperformed on an engineering test when taking the test with men high in sexism, while they
performed as well as men when interacting with men low in sexism. Their study called attention
to interpersonal interactions as an important mechanism through which stereotype threat could be
activated. These evidences suggest that a diversity of contextual factors could place individuals
under the threat of stereotype.
Consequences of Stereotype Threat
Performance. Since Steele and Aronson’s (1995) seminal work, a large body of
empirical research has provided support for the adverse effect of stereotype threat on academic
performance with different populations, including women (e.g., Spencer, Steele, & Quinn, 1999),
Latino Americans (e.g., Woodcock, Hernandez, Estrada, & Schultz, 2012), and people of low
social economic status (e.g., Croizet & Claire, 1998). The effects of stereotypes extend beyond
academic performance to performance in various domains of functioning for different target
groups, including European and African Americans in athletic performance (Stone, Lynch,
Sjomeling, & Darley, 1999), older adults in memory performance (Hess, Auman, Colcombe, &
Rahhal, 2003; Levy, 1996), men and women in negotiation (Kray, Galinsky, & Thompson,
2004), women in driving (Yeung & von Hippel, 2008), and gay men and straight men in fashion
knowledge (Cotner & Burkley, 2013).
Spencer, Steele, and Quinn’s (1999) article was one of the first articles that discussed the
effect of stereotype threat on women’s performance. They conducted a series of studies and
examined the disruption of stereotype threat on the math performance of a sample of highly
selected women (e.g., scored above 85th percentile on math section of SAT). They first found
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that women underperformed than men only on when the tests were more difficult (the advanced
GRE in mathematics) but not when it was easier (regular math section from GRE). In their
second study, Spencer et al. explored stereotype threat as a potential mechanism contributing to
women’s underperformance in difficult math tests. Similar to Steele and Aronson’s (1995)
manipulation of stereotype threat, they informed participants in the threat condition that they
were taking a test which produces gender differences and participants in the control condition
that the test does not show gender difference. Results revealed that women in the threat condition
performed significantly worse than men on difficult math tests, whereas women in the control
condition performed equivalently well to men. Spencer et al. called attention to the detrimental
effect of stereotype threat on women’s performance in quantitative fields and their subsequent
attrition from such fields as math, engineering, and physical sciences. Many other experimental
studies have yielded similar results on the link between stereotype threat and various academic
performance outcomes of women, including women’s underperformance in math and
quantitative tests (Brown & Josephs, 1999; Schmader, 2002), diminished science comprehension
(Good, Woodzicka, Wingfield, 2010), adoption of self-handicapping tendencies (Keller, 2002),
and reduced efforts in test preparation (Appel, 2011). Nguyen and Ryan (2008) conducted a
meta-analysis to examine the effect of stereotype threat on women and minorities test
performance and revealed a mean effect size of 1.26 with 116 empirical studies.
Since most of the studies on stereotype threat were conducted within laboratories, there
had been questions on the utility of stereotype threat in “real world” settings (e.g., Sckett,
Hardison, & Cullen, 2004). To answer this criticism, Good, Aronson, and Harder (2008)
conducted a field experiment to examine the “real world” effect of stereotype threat on women’s
performance in mathematics. Participants were male and female students enrolled in an advanced
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calculus course at a university who were told to take a practice test before their course
examination. The practice test contained items taken from the GRE Mathematics Subject test.
All participants were informed that the practice test would measure their mathematic abilities but
only students in the non-threat condition were told additionally that the test does not show
gender differences. By simply stating the diagnostic nature of the math test and making no
mention of gender-based performance difference, Good et al.’s research design appears to
resemble more of real testing situations. Results from their study showed that women in the nonthreat condition outperformed women in the stereotype threat condition as well as men in both
conditions. However, male and female students did not differ in the final course grades. Good et
al.’s study provided empirical support for the “real world” effect of stereotype threat on women’s
quantitative performance. These above evidences, taken together, provides strong evidence for
the suppressing effect of stereotype threat on women’s performance in in fields they are
historically stereotyped against (i.e., STEM fields).
Disidentification. Steele (1997) suggested that one of the long-term consequences of
stereotype threat is domain disidentification, whereby members of stereotyped groups gradually
place less importance in the stereotyped domain and subsequently remove their identification
from the stereotyped domain in order to protect their self-regards. This hypothesis on stereotype
threat and domain identification has received ample empirical support (e.g., Deemer, Thoman,
Chase, & Smith, 2014; Osborne, 1997; Woodcock et al. 2012). For example, Osborne (1997)
examined data from a national longitudinal sample and found that the correlation between GPA
and self-esteem was significant for both African-American and European American boys in 8th
grade, but African-American boys showed a weakening correlation between GPA and selfesteem from Grade 8 to Grade 12, indicating their disidentification with academics over time. In
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a longitudinal study, Woodcock and colleagues (2012) examined the association between
experience of stereotype threat and scientific disidentification among ethnic minority science
students across three years. Participants were highly identified science students who aspired to
pursue doctoral-level scientific research career at the beginning of the study. Their findings
indicated that stereotype threat is associated with domain disidentification and declined intention
to pursue a scientific career.
Deemer, Lin, and Soto (2015) examined the relations among stereotype threat, domain
identification, and achievement goals among women college students in science and engineering
majors. Results from their structural equation modeling analysis indicated that stereotype threat
triggers a degree of science disidentification, which subsequently results in a reduction in
achievement motivation, particularly for students’ self-approach achievement goals (i.e., the
desire to improve one’s skills). Stereotype threat has also been found to lead to decreased sense
of belonging to the domain and altered career aspiration (Good, Rattan, & Dweck, 2012; Steele,
James, & Barnett, 2002; Murphy, Steele, Gross, 2007; Cheryan, Plaut, Davies, Steele, 2009). For
example, Steele et al. (2002) found that female students in male-dominated majors such as math,
science, and engineering reported a higher level of stereotype threat and are more likely to
consider changing their major, as compared with female students in more female-dominated
majors (e.g., arts, education). Good and colleagues (2012) found that when women perceived
negative stereotypical messages from their calculus classes regarding women’s inferiority in
math ability, they experience a decreased feelings of membership and acceptance in the math
domain, which in turn, results in decreased intent to pursue math in the future. Stereotype threat
activated by situational cues has also been found to link to decreased sense of belonging for
women in science, engineering, and computer science majors and diminished interests and
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likelihood for them to participate in relevant activities (Murphy, Steele, & Gross, 2007; Cheryan,
Plaut, Davies, & Steele, 2009).
In addition to disidentification with respect to the domain in question, researchers have
also explored an alternative form of disidentification, in which an individual removes one’s
identity from the targeted group as a result of stereotype threat (Pronin, Steele, Ross, 2004;
Steele & Aronson, 1995). Steel and Aronson (1995) found that African-American participants
were less likely to endorse interests that are often associated with their race (e.g., rap music,
basketball) when stereotype threat was invoked as compared to participants in that non-threat
condition. Steele (1997) suggested that negative stereotypes may eventually be internalized and
result in rejection of one’s own social group. Researchers have also proposed identity bifurcation
as a form of selective disidentification wherein an individual disidentifies with certain
characteristics that are linked to the negative stereotypes (Pronin, Steele, Ross, 2004). Pronin and
colleagues (2004) identified a list of feminine characteristics that are more relevant to the
stereotypes about women’s math ability (e.g., flirtatiousness, planning to have children) as well
as a list of feminine characteristics that are less relevant (empathy, nurturance), based on
information from a previous study (Seymour & Hewitt, 1997) and a focus group. They found
that women in the stereotype-threat condition (activated by reading an article on sex difference in
quantitative ability) showed less identification with feminine qualities viewed as incompatible to
women’s success in quantitative fields (e.g., wearing makeup, interests in raising children), as
compared with women in the non-threat condition. In contrast, no disidentification was found
with the qualities that are viewed as less relevant to women’s success in math (e.g., being
sensitive). The authors also found that such bifurcation was most evident among women who
strongly identified with math.
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Physiological and cognitive responses. Stereotype threat has also been found to produce
physiological stress responses and diminished cognitive capacity, resulting in impaired
performance (Blascovich, Spencer, Quinn, & Steele, 2001; Osborne, 2007; Schmader & Johns,
2003; Vick, Seery, Blascovich, & Weisbuch, 2008). For example, Osborne (2007) found that
when performing a challenging math test, women in the stereotype threat condition exhibited
elevated skin conductance, decreased surface skin temperature, and increased diastolic blood
pressure and that such physiological reactance was not found among women in the nonstereotype threat condition and men in either condition. Other physiological responses induced
by stereotype threat include increased blood pressure (Blascovich et al., 2001), decreased heart
rate variability (Croizet et al., 2004), and changes in vascular resistance (Vick et al., 2008).
Previous research also suggested cognitive deficits as a result of stereotype threat. For
example, Schmader and Johns (2003) asked participants to evaluate math equations while
remembering a set of words under either stereotype-threat condition (i.e., test described as a
measure of quantitative capacity with gender differences) or controlled condition (test described
as working memory capacity). Results showed that only women in the stereotype-threat
condition recalled fewer words from the test, indicating decreased working memory capacity as a
result of stereotype threat. Other cognitive responses that have been found as a result of
stereotype threat include increased worries (Beilock, Rydell, & McConnell, 2007), negative
thoughts (e.g., Cadinu, Maass, Rosabianca, & Kiesner, 2005), greater distraction or mindwandering (e.g., Mrazek, Chin, Schmader, Hartson, Smallwood, & Scholler, 2011). Building
upon previous research findings, Schmader, Johns, and Forbes (2008) proposed an integrated
model and suggested that stereotype threat would increase physiological stress response, greater
monitoring of performance, and efforts to suppress negative thoughts and feelings.
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Self-efficacy. In the original paper on stereotype threat, Steele and Aronson (1995)
offered suggestions for potential mechanisms underlying the effect of stereotype threat on
performance, such as inefficient processing and lowered expectations. Specifically, Steele and
Aronson discussed individuals’ lowered expectation of his or her ability (i.e., self-efficacy
beliefs) as well as lowered expectation regarding the outcome of the performance (i.e., outcome
expectations) when under stereotype threat. This hypothesis has received empirical support from
past research as well. For example, Cadinu and colleagues (2003) assigned female students to
three experimental conditions wherein students received messages about women’s inferior
performance, equal performance, or superior performance than men in math tests. Students were
also asked to estimate their performance prior to taking the math test. Results from their study
suggested that negative information regarding women’s math ability resulted in a significant
decrease in performance, partially through reduced performance expectancy.
Cadinu, Maass, Rosabianca, and Kiesner’s (2005) study provided further support on the
effect of stereotype threat on self-efficacy beliefs. In their study, female undergraduate students
were asked to record their thoughts as they were performing a difficult math test. Under the
stereotype-threat condition, participants were told that gender differences exist in math tests prior
to performing a math test, whereas control participants were told that no gender difference exists
in math tasks. Results from their experiment suggested that when threatened by gender
stereotypes, women students reported significantly more negative math-related thoughts
involving lower math self-efficacy beliefs (e.g., “I am not good at math,” Cadinu et al., 2005, p.
574), lending support to the effect of stereotype threat on self-efficacy beliefs. The effect of
stereotype threat on self-efficacy is also evident on the literature examining self-handicapping as
a result of stereotype threat (e.g., Keller, 2002).
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Stereotype Threat in SCCT
While research on SCCT to date has indicated the importance of contextual factors in
shaping individuals’ career development, particularly the role of contextual barriers when it
comes to the career development of those who have historically been marginalized in certain
achievement environments, such as women (e.g., Fouad et al., 2010). However, previous SCCT
research has mostly focused on the influence of contextual factors at the distal level, with few
focused on proximal barriers within the achievement environment (Fouad et al., 2010),
particularly the effect of stereotype threat. As discussed previously, stereotype threat may
contribute to gender differences in self-efficacy and outcome expectations and subsequently lead
to gender difference in other career outcomes within SCCT such as interests and goals. If an
individual is constantly concerned about being stereotyped or confirming to a negative stereotype
regarding his/her social group’s inferiority, he/she might internalize lower self-efficacy beliefs
and have more negative outcome expectations about the domain, which in turn, will likely lead
to decreased interest in the domain and reduced likelihood to further pursue the domain.
Furthermore, the SCCT model emphasizes the reciprocal relations of self-efficacy to goals and to
performance, which in turn provides feedback to one’s self-efficacy beliefs. The performance
decrease caused by stereotype threat will likely lead to diminished self-efficacy beliefs and
consequently other academic behaviors.
To date, only one study has specifically examined stereotype threat as a proximal
contextual barrier within SCCT (Deemer, Thoman, Chase, & Smith, 2014). Deemer et al. (2014)
examined the effect of stereotype threat in female undergraduate science students’ self-efficacy,
research intent, and career choice. Data were collected in a survey format from 439 female
undergraduate students enrolled in chemistry and physics laboratory classes. Results from their
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study indicated that stereotype threat exerted a direct effect on science self-efficacy and an
indirect effect on research intent through science self-efficacy for both chemistry and physics
students. Within group analysis further revealed that stereotype threat had a significant negative
indirect effect on women’s science career choice in physics but not chemistry. Deemer and
colleagues concluded by emphasizing the importance of understanding the effect of stereotype
threat on self-efficacy and suggested that self-efficacy, “if maintained in the face of threatening
stereotypes, can serve as a critically important protective mechanism by buffering the effects of
stereotypic cues in the environment” (Deemer et al., 2014, p. 152).
Perfectionism
Adaptive and Maladaptive Perfectionism
Perfectionism involves striving for flawlessness and setting high performance standards,
often accompanied by overly critical self-evaluations (Frost et al., 1990). Historically,
perfectionism has been linked with maladaptive mental health outcomes. For instance, early
writings on perfectionism in psychoanalytic literature viewed perfectionism as a form of
obsessional neurosis resulting from harsh superego (e.g., Freud, 1926). More recently, cognitive
behavioral theorists conceptualized perfectionism as a form of cognitive distortion that involves
black-or-white thinking patterns (e.g., Beck, 1995). These early conceptualizations shared the
tendency to view perfectionism in a unidimensional, maladaptive way. It was not until the early
1990s when the multidimensional construct of perfectionism started to emerge in empirical
studies. The development of two perfectionism scales during these time contributed to the
conceptualization of perfectionism as a multidimensional construct (Frost et al., 1990; Hewitt &
Flett, 1991). Frost and colleagues (1990) developed a six-dimension Multidimensional
Perfectionism Scale (FMPS) that includes four individual factors and two parental factors. The
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four individual factors include (a) Personal Standards: setting excessively high standards for
oneself, (b) Concerns over Mistakes: negative reactions to mistakes and the association between
mistakes and failure, (c) Doubts about Actions: the tendency to cast doubt on oneself regarding
one’s ability to complete tasks, and (d) Organization: the importance of organization and
neatness. The parental factors refer to perceived attitudes of parents, which include: (a) Parental
Expectations: perceived high expectations from parents, and (b) Parental Criticism: perceived
harsh criticism from parents. The other multidimensional perfectionism scale was developed by
Hewitt and Flett the following year (Hewitt & Flett, 1991; HFMPS), which conceptualized
perfectionism as consisting of three dimensions: (a) Self-Oriented: the tendency to impose high
expectations on oneself and the tendency to focus on flaws or failures, (b) Socially-Prescribed:
the belief that others are imposing high standards on the self, and (c) Other-Oriented
perfectionism: the tendency to set high expectations for others. These two scales largely
contributed to the conceptualization of perfectionism as multidimensional construct and
revolutionized the development of perfectionism research in psychology.
Frost, Heimberg, Holt, Mattia, and Neubauer (1993) compared the two multidimensional
perfectionism scales and completed a factor analysis of the nine subscales to examine their
relationship to each other. Substantial overlap between the two scales was found in the
comparison and the factor analysis resulted in a two-factor solution. The first factor was labeled
maladaptive evaluation concerns, which consisted of high loadings on the Concerns over
Mistakes, Doubts about Actions, Parental Expectations, and Parental Criticism subscales from
FMPS and Socially-Prescribed perfectionism subscale from HFMPS. The second factor was
referred to as positive striving, which consisted of high loadings on the Personal Standards and
Organization subscales from FMPS and Self-Oriented and Other-Oriented perfectionism
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subscales from HFMPS. Results from their study further revealed that the maladaptive evaluative
concerns factor was significantly associated with negative affect and depressive symptoms
whereas the positive striving factor was significantly associated with positive affect. These
results provided empirical evidence for the categorization of adaptive versus maladaptive
perfectionistic tendencies.
Following Frost et al.’s (1993) study, the adaptive and maladaptive natures of
perfectionism has been supported by several confirmatory factor analytic studies (e.g., Bieling,
Israeli, & Antony, 2004; Slaney, Ashby, & Trippi, 1995; Rice & Mirzadeh, 2000). Based on
these findings, Slaney, Rice, Mobley, and Ashley (2001) revised the Almost Perfect Scale (APS)
to more directly tap into the adaptive and maladaptive natures of perfectionism. Slaney and
colleagues (2001) conducted a literature review and utilized qualitative interview data from two
previous studies (i.e., Slaney & Ashby, 1996; Slaney, Chadha, Mobley, & Kennedy, 2000) to
identify the positive and negative qualities of perfectionism. They suggested that adaptive
perfectionism seems to be characterized by the establishment of high standards and need for
orderliness whereas maladaptive perfectionism seem to be related to the perceived discrepancy
between one’s actual performance and the high standards set by oneself. The Revised Almost
Perfect Scale (APS-R) from this study is comprised of three subscales: High Standards, Order,
and Discrepancy (Slaney et al., 2001). Subsequent studies suggested that High Standards appears
to represent the adaptive characteristic of perfectionism and Discrepancy the maladaptive
characteristic of perfectionism factor, while Order appears to load on to a separate factor and
may not be essential in the identification of adaptive versus maladaptive perfectionism (Rice,
Lopez, & Vergara, 2005; Rice & Ashby, 2007).
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Since then, the adaptive and maladaptive conceptualization of perfectionism has been
widely studied. Findings on adaptive perfectionism have been more mixed, with some suggesting
positive outcomes such as positive affect (e.g., Chang, Watkins, & Banks, 2004) and other
suggesting negative outcomes such as negative affect (e.g., Bieling et al., 2004). In contrast,
previous studies on maladaptive perfectionism have consistently indicated its link to various
negative outcomes such as depression (e.g., Enns & Cox, 2002; Harris, Pepper, & Maack 2008),
perceived stress (e.g., Chang et al., 2004), negative affect (e.g., Bieling et al., 2004;), and
suicidal ideation (e.g., Enns, Cox, Sareen, & Freeman, 2001). While comprehensive reviews of
the studies on adaptive and maladaptive perfectionism is beyond the scope of the current study,
readers can refer to Stoeber and Otto (2006) and Lo and Abbott (2013) for more detailed reviews
of the outcomes of adaptive and maladaptive perfectionism.
Most of the above mentioned studies have used some combination of FMPS, HMPS and
APS-R subscales to assess the adaptive and maladaptive nature of perfectionism. Following Wei,
Mallinckrodt, Russell, and Abraham’s (2004) practice, this study utilized the Discrepancy
subscale from the APS-R (Slaney et al., 2001) and the Concerns Over Mistakes and the Doubts
About Actions subscales from the FMPS (Frost et al., 1990) to assess the construct of
maladaptive perfectionism. The Parental Expectations and Parental Criticism subscales from the
FMPS and the Socially-Prescribed perfectionism subscale from HFMPS (Hewitt & Flett, 1991),
while also related to the maladaptive perfectionism, was not used in this study. Slaney et al.
(2001) suggested that the Parental Expectations and Parental Criticism subscales from the FMPS
could be conceptualized as causal factors in the development of perfectionism. Due to the current
study’s focus on the maladaptive functioning of perfectionism rather than its developmental
origins, the Parental Expectations and Parental Criticism subscales from the FMPS were not
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used. The Socially-Prescribed perfectionism subscale from HFMPS was also excluded because
of its focus on perfectionistic expectations toward others rather than oneself.
Perfectionism in SCCT
SCCT hypothesizes that person inputs (e.g., personality traits) and background contextual
factors contribute to individuals’ learning experiences, which influences individuals’ selfefficacy beliefs and outcome expectations and subsequently their career development. Despite
SCCT’s emphasis on person inputs such as personality, relatively few studies have examined the
impact of personality traits within SCCT. And most research to date has used the Big Five
personality construct (e.g., Rottinghaus, Lindley, Green, & Borgen, 2002), and the role of
perfectionism in individual’s career development remains unclear. The current study seeks to
address this gap by examining perfectionism as a personality construct within SCCT.
In early conceptualizations of perfectionism, it has been suggested that perfectionists’
high standards and self-critical evaluations might make it difficult for them to meet their
standards and thus lead to a decreased level of self-efficacy beliefs (Burns, 1980; Lo & Abbott,
2013). Research has indicated that adaptive perfectionism is correlated with greater self-efficacy
beliefs while maladaptive perfectionism is correlated with lower self-efficacy beliefs. For
example, Martin, Flett, Hewitt, Krames, and Szanto (1996) used HMPS and found the selforiented and other-oriented dimensions of perfectionism to be positively correlated with selfefficacy and the socially prescribed perfectionism (indicator of maladaptive perfectionism) to be
negatively correlated with self-efficacy. LoCicero and Ashby (2000) used the APS-R to examine
the relationships between perfectionism and self-reported self-efficacy in college students and
found that adaptive perfectionists reported higher levels of self-efficacy than maladaptive
perfectionists and non-perfectionists. They attributed the difference to information processing

45
bias of maladaptive perfectionists as proposed by Bandura (1986). Specifically, they suggested
that maladaptive perfectionists might selectively attend to experiences related to failures or
externalize their success and therefore their self-efficacy might remain low despite performance
success. Stoeber, Hutchfield, and Wood (2008) conducted study with a sample of 100 British
undergraduates to compare the differences between adaptive perfectionism and maladaptive
perfectionism in self-efficacy, aspirations, and reactions to performance feedback. Results from
their study indicated that maladaptive perfectionism was associated with lower self-efficacy prior
to completing a task. In addition, after receiving failure feedback following the task, maladaptive
perfectionists also experienced a decrease in their self-efficacy level. These findings suggested
that adaptive and maladaptive perfectionism relates differentially to self-efficacy beliefs and
highlighted the importance of exploring perfectionism as a person input within SCCT.
Perfectionism and Stereotype Threat
According to Frost et al. (1993), maladaptive perfectionism involves maladaptive
evaluative concerns an individual holds about the self’s ability to perform certain tasks.
Maladaptive perfectionists tend to have overly critical evaluations of the self and be overly
concerned about others’ criticism and expectations (Dunkley, Zuroff, & Blankstein, 2003).
Meanwhile, stereotype threat has been defined as a situational threat that rises when an
individual feels the pressure of being negatively evaluated due to a stereotype associated with the
individual’s social group (Steele, 1997). Since stereotype threat involves the concerns of being
negatively evaluated, the self-critical evaluative tendency of maladaptive perfectionism is likely
to exacerbate perceived stereotype threat and subsequently influence other academic outcomes.
To date, only one study (Rice, Lopez, Richardson, & Stinson, 2013) has examined the
moderating effect of perfectionism on stereotype threat and academic performance. The authors
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collected data from a sample of 294 women and students from underrepresented racial/ethnic
groups. In the stereotype threat condition, participants were prompted with larger font and bold
text to record their gender, race, and ethnicity immediately before taking a self-report selfefficacy measure, whereas in the control condition, participants reported their gender and other
demographic information after completing all the measures. Results from their study suggested
that students in the stereotype threat condition had lower GPAs than the control group when in
courses where they are underrepresented. A statistically significant interaction among stereotype
threat, sex, and discrepancy (maladaptive perfectionism) was also revealed with students in more
gender-representative STEM courses. Interestingly, the interaction between sex and
perfectionism was significant for the control group but not the stereotype threat group.
Specifically, at low levels of perfectionism, men had higher GPAs compared with women. At
high levels of perfectionism, the difference between men and women’s GPAs narrowed. Women
with high levels of perfectionism had higher GPAs than women with low levels of perfectionism
whereas men with lower level of perfectionism had greater GPAs than men with higher level of
perfectionism. Rice and colleagues suggested that their use of subtle priming of stereotype threat
might not be sufficient to activate stereotype threat among students to change their science selfefficacy perceptions. As such, they called for future research to include more naturalistic
proximal performance effects as well as distal outcomes such as other academic and career
choices and outcomes and to use methods to better capture underrepresented students’
experience of stereotype threat in natural environment settings. To address some of the
limitations of Rice et al.’s study, this study will examine female students’ experience of
stereotype threat in a natural environment by utilizing a general stereotype vulnerability measure
and incorporate other social cognitive career variables such as self-efficacy, outcome
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expectations, interests and intention to expand the coverage of both proximal performance
effects and distal career outcomes.
Another study by Rice, Ray, Davis, DeBlaere, and Ashby (2015) examined the effect of
perfectionism on stress and academic performance among students in STEM majors. This study,
while not directly examining the interaction between stereotype threat and perfectionism, shed
light on the experience of perfectionism among women students in STEM majors. They followed
432 freshmen male and female students who intended to major in STEM-related disciplines over
the period of one year to examine their stress patterns. Results indicated that maladaptive
perfectionists tend to experience moderate level of stress and are more likely to transition into
persistently high-stress patterns. Gender was also found to predict perfectionistic tendency and
stress change. Women were more likely to be maladaptive perfectionists and experience
moderate to high level of stress. Further, women maladaptive perfectionists were more likely to
experience high-level stress than men maladaptive perfectionists. Specifically, the high-stress
class primarily consisted of female maladaptive perfectionists whereas male maladaptive
perfectionists were mostly represented in the moderate-stress class. Rice and colleagues posited
that the high stress level experienced by women maladaptive perfectionists in STEM might be
related with their experience with stereotype threat. They suggested that the high standards for
performance held by perfectionists could exacerbate concerns about confirming the negative
stereotypes about one’s ability and result in higher stress levels. This study provided further
support for the moderating effect of perfectionism on stereotype threat and other academic and
career outcomes.
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Procrastination
Prevalence and Outcomes
Tuckman (1991) defined procrastination as the “tendency to put off or completely avoid
an activity under one’s control” (p. 474). Academic procrastination, therefore, refers to such
procrastinating tendencies occurring in educational settings. Academic procrastination has been
found to be particularly prevalent among college students. Ellis and Knaus (1977) estimated that
approximately 95% of college students procrastinate on academic tasks. A study on graduate
students revealed that 41% of graduate students nearly always or always procrastinate on writing
a term paper, 39% procrastinate on studying for exams, and 60% on keeping up with weekly
assignments (Onwuegbuzie, 2004). While occasional delaying behaviors may seem benign,
habitual procrastination, also known as academic trait procrastination, has been found to be
associated with poorer academic performance (e.g., Moon & Illingworth, 2005; Steel, Brothen,
& Wambach, 2001). A meta-analysis involving 41 studies that examined undergraduate students’
procrastinations behaviors revealed negative correlations (-.19) between procrastination and
academic performance (i.e., overall GPA and course GPA; Steel, 2007). Moreover,
procrastination has been linked to poor mental health outcomes such as anxiety and stress (e.g.,
Lay & Schouwenburg, 1993; Sirois & Tosti, 2012), depression (Strongman & Burt 2000), other
negative affect such as regrets, shame, and guilt (Fee & Tangney, 2000; Ferrari, Barnes, & Steel,
2009), as well as greater health risks (Sirois, Melia-Gordon, & Pychyl, 2003; Tice & Baumeister,
1997). These evidences point to the prevalence of academic procrastination among college
students and its damaging effect on various student outcomes.

49
Procrastination in SCCT
Given its prevalence and significant negative consequences among college students, it
becomes imperative to explore potential predictors of academic procrastination. While there have
been many efforts to investigate antecedents of procrastination, few have explored
procrastination within career development frameworks and no study to date has examined
procrastination within the SCCT model. The following section will review some relevant socialcognitive career variables that have been found to be predictive of procrastination, including selfefficacy, goals, perfectionism, and the contextual barrier of stereotype threat facing women in
STEM.
Procrastination and self-efficacy. Researchers have suggested that procrastination may
result from limited self-efficacy beliefs (Haycock, McCarthy, & Skay, 1998; Klassen et al.,
2009; Tuckman, 1991; Wolters, 2003). In other words, an individual’s lack of confidence in a
domain may lead to delaying of task initiation (Milgram, Sroloff, & Rosenbaum, 1988). This
hypothesis has received support among studies utilizing both global self-efficacy measures as
well as domain-specific self-efficacy measures, both domestically and internationally. For
example, in the development and validation of the Tuckman procrastination scale, Tuckman
(1991) utilized a global self-efficacy measure and found a significant negative relationship
between self-efficacy beliefs and procrastination with a sample of college students. With a
sample of college students enrolled in history and psychology courses, Wolters (2003) explored
students’ self-efficacy beliefs and goal orientations associated with history and psychologyrelated academic tasks and their procrastination tendencies. They found that students are more
likely to postpone academic tasks when they: (a) feel less confident in their ability (i.e., lower
levels of self-efficacy) in successfully completing the tasks and (b) when they have a
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performance goal orientation (i.e., seeking to demonstrate their ability). Results from their
regression analysis revealed that self-efficacy alone accounted for a significant portion of
variance in procrastination. The link between self-efficacy beliefs and procrastination has also
been found in cross-cultural contexts. For example, Klassen et al. (2009) conducted a crosscultural study with college students in Canada and Singapore and found a strong negative
relation between self-efficacy beliefs and procrastination in both contexts. In career decisionmaking literature, procrastination has also been linked with a form of career indecision (Gati,
Landman, Davidovitch, Asulin-Peretz, & Gadassi, 2010). For example, Gati and colleagues
(2010) conceptualized procrastination as one of the 11 dimensions for career decision-making
style, suggesting indecisiveness or low self-efficacy in career decision-making might be
manifested in the tendencies to avoid or delay the decision-making process.
Procrastination and goals. Another social-cognitive career variable that has been found
to be associated with procrastination is goals. Procrastination has been suggested by many to be
conceptualized as a failure in self-regulation (e.g., Vohs & Baumeister, 2005), which involves
the ability to exert control over thoughts, emotions, impulses, and actions regarding relevant
standards (Howell & Watson, 2007). It was suggested that procrastinators have a tendency to put
more immediately available, smaller rewards before more distant, larger rewards, due to selfregulation failure (Howell & Watson, 2007). As such, goal setting, as a form of self-regulatory
organization, has also been proposed to be negatively associated with procrastinating behaviors
(Gröpel & Steel, 2008; Steel, 2007). It has been suggested that people who are less self-regulated
often are not as good with planning and goal setting and the lack of specific goals would reduce
motivation due to concerns about failure, which in turn, increases procrastination (Gröpel &
Steel, 2008; Howell & Watson, 2007). In their mega-trial investigation, Gröpel and Steel (2008)
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collected data from 9351 adults and found goal setting and planning to be a negative predictor of
procrastination. Goal orientation has also been found to be related to procrastination (Howell &
Watson, 2007). Howell and Watson examined the relations between achievement goal
orientations and general and academic procrastination (assessed with Tuckman’s Procrastination
Scale and PASS, respectively) with a sample of 170 psychology students in Canada. Results
from their study indicated that both academic and general procrastination was positively
associated with a mastery-avoidance goal orientation (i.e., motivation from avoidance of not
learning) and negatively associated with a mastery-approach goal orientation (i.e., motivation
from desire to learn or master the tasks). These studies indicated the predictive value of goals in
students’ procrastinating tendencies.
Procrastination and Perfectionism
Based on years of clinical experience working with college students, Burka and Yuen
(1983) suggested that procrastination might be a form of self-handicapping strategy due to
perfectionism and fear of failure. They suggested that procrastination originates from faulty
parenting practices, where a child develops a need to please others through his or her striving for
perfection. Along with the constant pressure to be perfect, an individual often becomes
persistently apprehensive about being judged by others and becomes persistently fearful of
failures. As a result, an individual adopts a self-handicapping strategy of procrastination, so that
failures can be attributed to external factors (e.g., time constraints) rather than one’s ability.
Since the publication of Burka and Yuen’s seminal book, many studies have provided support
for the relationship between procrastination and perfectionism, fear of failure, and selfhandicapping tendencies (e.g., Solomon & Rothblum, 1984; Ferrari, 1991; Flett, Blankstein,
Hewitt, & Koledin, 1992).
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A significant body of research along this line involves the examination of the relations
between perfectionism and procrastination. To date, the relationship between procrastination and
perfectionism has been well documented. For example, in their development of the FMPS, Frost
and colleagues (1990) administered the FMPS and the Procrastination Assessment ScaleStudents (PASS) to a sample of college students. Results from their study indicated that the
subscales reflecting maladaptive perfectionism (e.g., concerns over mistakes, doubts about
actions) were positively correlated with either the frequency or severity of students’
procrastination tendencies. Using the Burns Perfectionism Scale (BPS; Burns, 1980) and Lay
Procrastination Scale (LPS; Lay, 1986), Ferrari (1992) found that compared with nonprocrastinators, procrastinators reported a higher level of perfectionism in their study, providing
further support to the relationship between perfectionism and procrastination. Flett et al. (1992)
also examined this relationship using multiple measures for both perfectionism and
procrastination. Specifically, they used the BPS and HMPS for perfectionism and LPS and PASS
for general and academic procrastination. Results from their study indicated a significant
correlation between scores on the BPS and scores on LPS and PASS, revealing a positive
relationship between perfectionism and both general and academic procrastination. Consistent
with Frost et al.’s (1990) findings, analysis using the HMPS scores suggested a significant
relationship between maladaptive perfectionism (i.e., socially-prescribed perfectionism) and
general as well as academic procrastination, but not for adaptive perfectionism and
procrastination. Flett and colleagues’ study further clarified the relationship between
perfectionism and procrastination. Collectively, this body of research has provided strong
empirical support for the positive relationship between maladaptive perfectionism and both
general and academic procrastination.

53
Procrastination and Stereotype Threat
Stereotype threat has been proposed as a potential antecedent of procrastination for
women in STEM (Deemer, Smith, Carroll, & Carpenter, 2014). Deemer and colleagues
suggested that women in STEM fields might encounter a particular fear of failure situation where
they are concerned about confirming negative stereotypes about their competency as compared
to their male counterparts. In order to counter this fear, women STEM students may adopt
procrastination as a self-handicapping strategy to protect their self-esteem. To test this
hypothesis, Deemer et al. collected data from 223 male and female undergraduate students
enrolled in STEM courses such as biology, chemistry, and physics, and non-STEM courses such
as psychology. Results indicated that women experience a higher level of stereotype threat
concerns than men and between women in STEM and non-STEM majors, those in STEM majors
reported greater stereotype threat. Further, stereotype threat was found to be positively associated
with academic procrastination (r = .18; p = .011). Students who reported a higher level of
stereotype threat also reported a higher degree of procrastinating behaviors, greater problems
with procrastination, and more desire to decrease their procrastination tendencies. Contrary to
previous studies wherein avoidance goals were found to be positively associated with
procrastination (e.g., Howell & Watson, 2007), Deemer et al., found that both approach and
avoidance goals buffered the effect of stereotype threat on procrastination. The authors suggested
that women in STEM might need a higher degree of determination and need for achievement to
counter their isolation and biases they experience in STEM fields and this need for achievement
might protect them from the negative characteristics of avoidance goals. The authors highlighted
the unique experience of women in STEM that distinguishes them from other populations and
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called for future research to further investigate the relationships among stereotype threat, goals,
and procrastination with this population.
Even though there is evidence suggesting the link between social-cognitive career
variables and procrastinating behaviors, procrastination has yet to be examined within the SCCT
model as a behavioral outcome. Given its deleterious effect on academic functioning (e.g.,
Solomon & Rothblum, 1984), research is needed to examine the role of procrastination in
women’s academic and career development in STEM within the SCCT framework. Further,
despite the prevalence of perfectionism and the detrimental effect of stereotype threat among
women in STEM, there is a lack of empirical evidence on their roles as individual and contextual
factors in the SCCT model. As such, a SCCT study that examines the roles of these factors (i.e.,
procrastination, perfectionism, stereotype threat) would further extend the literature on SCCT
and contribute to the literature on academic and career development of women in STEM-related
fields.
Research Hypotheses
This study seeks to extend the literature on SCCT and examine individual and contextual
factors (i.e., perfectionism and stereotype threat) that contribute to academic and career
outcomes including self-efficacy, outcome expectations, interests, goal, and academic
procrastination among women in STEM-related fields. The impact of stereotype threat on
performance among women in STEM is well-documented (Spencer, Steele, & Quinn, 1999), but
little is known about its role as a contextual barrier in women’s STEM career development.
Similarly, the role of perfectionism as a person input in women’s STEM career development is
unclear. The exploration of the perfectionism as a moderator of the relationship between
stereotype threat and self-efficacy builds upon previous research on stereotype threat and SCCT
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by exploring the interplay between person inputs and contextual factors. Finally, the current
study addresses gaps in current SCCT literature by examining procrastination as a potential
behavioral outcome within the SCCT model.
The hypotheses in the present study are:
H1: The mediated effect of stereotype threat on interests through self-efficacy will be
stronger at high levels of perfectionism and weaker at low levels of perfectionism.
H2a: Stereotype threat will be a negative predictor of self-efficacy among women in
STEM.
H2b: Stereotype threat will be a negative predictor of outcome expectations among
women in STEM.
H3: There is a mediated effect of stereotype threat on interests through outcome
expectations.
H4: STEM career goals will be a negative predictor of procrastination.
H5: Perfectionism will be a significant positive predictor of procrastination among
women in STEM.
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CHAPTER 3. METHODS

This chapter outlines the methodology used in the current study. It starts with a
description of the research design, participants, procedures, and instruments used to assess the
constructs in the study model. It then follows with a data analysis plan and concludes with a
discussion of potential limitations of the study. This study seeks to examine (a) the indirect effect
of self-efficacy and outcome expectations on procrastination through interests and goals, (b) the
mediating effect of self-efficacy and outcome expectations on the relations between stereotype
threat and interests, and (c) the moderating effect of perfectionism on the mediated effect of
stereotype threat on interests through self-efficacy.
Research Design
Because the research questions aim to clarify the direct and indirect effects between
variables, this study tested the hypothesized moderated mediation model using a quantitative,
correlational design. The data were cross-sectional as data were collected through self-report via
an online survey.
Data were collected at a large Midwest university. To be included in the study,
participants needed to (a) identify as being a woman; (b) be currently enrolled in a STEM-related
major (for the purpose of the current study, “STEM” is defined as any academic discipline in
engineering, mathematics, technology, and the life and physical sciences); and (c) be at least 18
years old at the time of taking the survey. Participants were asked to complete demographic
questionnaires, as well as measures assessing their perceptions of stereotype threat,
perfectionistic tendency, self-efficacy beliefs, perceived career outcomes, interests, goals, and
academic procrastination. Once data were collected, preliminary analyses were conducted using
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Statistical Package for the Social Sciences (SPSS) to identify missing data, examine univariate
and multivariate outliers and nonlinearity and heteroscedasticity. Following the preliminary
analyses, Mplus 7 (Muthén, & Muthén, 1998-2016) was used to first test the measurement
models of the scales of interests through a CFA and then use structural equation modeling (SEM)
to test the moderated mediation model. To set up the model, one factor loading for each latent
variable was fixed to 1.0 and the factor loadings of the remaining indicators were estimated as
free parameters (Weston & Gore, 2006). The variance of each error term was also estimated.
After the measurement model was specified, the model was identified by a calculation of
the degrees of freedom. The degree of freedom was calculated by subtracting the number of
parameters estimated from the number of elements. The number of elements was calculated with
the formula k (k + 1)/ 2 whereby k is equal to the number of observed variables (Weston & Gore,
2006). In the model, stereotype threat has 4 observed variables, as measured by the 4 items from
the Stereotype Vulnerability Scale. Similarly, self-efficacy has 11 observed indicators from 11
items of the Academic Milestone Index; outcome expectation has 10 from the items of the
Outcome expectations Scale; interest has seven from the items from the Math/Science Interest
Scale; and goal has three from the Subject Matter Specificity Scale. Perfectionism has three
observed variables from the three subscales: (a) Discrepancy, (b) Concern Over Mistakes, and
(c) Doubts About Actions. Procrastination has two observed variables from the Degree subscale
and the Problem subscale, respectively. In total, the model contains 40 observed variables,
resulting in 820 elements in the model (40 [41]/ 2 = 820). Next, the number of free parameters
was calculated through addition of the 40 indicator factor loadings, 10 paths, eight latent variable
variance, 40 residual variance, and 40 intercepts, resulting in 138 free parameters. Subtracting
138 from 820, a degree of freedom of 682 was calculated for the model. Since a model with zero
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or above degrees of freedom is considered as properly identified, this model was considered
overidentified.
After conducting model identification, the parameters of the measurement model was
then estimated using maximum likelihood. Following the estimation of measurement model, the
measurement model was then evaluated. The measurement model’s goodness of fit were
evaluated using a number of indices, including the (a) Root Mean Square Error of
Approximation (RMSEA), (b) Standardized Root Mean Square Residual (SRMR), (c)
Comparative Fit Index (CFI), and (d) Tucker-Lewis Index (TLI). Values of .90 and higher for the
TLI and CFI would indicated acceptable model fit, while values of .08 or less are considered
acceptable for the SRMR and RMSEA (Kline, 2011). The Akaike Information Criterion (AIC),
Bayesian Information Criterion (BIC), and sample size-adjusted BIC were used to evaluate the
hypothesized model’s goodness of fit, with lower values for these measures indicate better model
fit (Burnham & Anderson, 2004).
Participants
To calculate for the desired sample size, an a priori power analysis was performed. As the
structural equation model includes seven latent variables and 40 observed variables, results
indicate that a minimum sample size of 259 is needed to attain the desired power level of 0.80
with a small to medium effect size of .25 and a .05 alpha level (Cohen, 1992). A total of 1507
participants responded to the survey and 932 participants were removed for not self-identifying
as women, and 13 cases were removed for not being enrolled in a STEM-related major, resulting
in 562 cases. An examination was also examined for statistical assumptions necessary for
planned analysis, including univariate and multivariate outliers, nonlinearity and
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heteroscedasticity. The process by which the final sample was derived is reported in the data
screening section.
The final sample of participants (N = 451) included women in the field of engineering (n
= 230, 51.0%), science (n = 145, 32.2%), technology (n = 60, 13.3%), and mathematics (n = 16,
3.5%). Participants ranged in age from 18 to 61 years (Mage = 21.83, SD = 4.14), with 323
identified as undergraduate students (71.6%) and 128 identified as graduate students (28.4%).
Specifically, 97 participants identified as first year college student (21.5%), 82 identified as
sophomore year (18.2%), 67 identified as junior (14.9%), 74 identified as senior (16.4%), 49
identified as master’s students (10.9%), 78 identified as doctoral students (17.3%), and four
identified as other ( .9%). Participants’ overall self-reported GPA ranged from 0.86 to 4.48 (M =
3.41; SD = .49; n = 438). Participants’ major GPA ranged from 1.5 to 4.32 (M = 3.45; SD = .50;
n = 382). Reported ethnicities included White/European American (n = 317, 70.3%), Asian or
Asian Americans (n = 81, 18.0%), Hispanic or Latino/a (n = 26, 5.8%), Black or African
American (n = 9, 2.0%), American Indian or Alaskan Native (n = 2, .4%), and other (n = 15,
3.3%). 368 participants identified as U.S. citizen (81.6%), 13 as U.S. permanent resident (2.9%),
and 70 as international student (15.5%). For a depiction of the demographic characteristics of the
full sample, see Table 1.
Table 1
Demographic Characteristics of the Sample
Demographic Information

n

Frequency

Female

451

100%

18-24
25-35
36-55
55-64

374
70
4
1

82.9%
15.5%
0.9%
0.2%

Sex
Age

60
Field and Major
Engineering
Mechanical Engineering
Industrial Engineering
Aerospace Engineering
Chemical Engineering
Civil Engineering
First Year Engineering
Biological Engineering
Biomedical Engineering
Electrical Engineering
Environmental Engineering
Material Engineering
Agricultural & Biological Engineering
Construction Engineering
Nuclear Engineering
Science
Chemistry
Biology
Biochemistry
Computer Science
Brain & Behavioral Science
Actuarial Science
Pharmaceutical Science
Plant Science
Technology
Computer Graphics Technology
Computer & Information Technology
Mechanical Engineering Technology
Mathematics
Math & Statistics
Academic Status
Undergraduate Student
Graduate Student
Student Year in School
First Year Undergraduate
Sophomore Year Undergraduate
Junior Year Undergraduate
Senior Year Undergraduate
Master’s Student
PhD Student
Other
Overall GPA
0.00-1.99
2.00-2.99
3.00-3.99

230
34
26
22
21
21
19
14
12
11
10
9
6
6
5
145
27
26
19
17
9
8
5
5
60
11
8
5
16
11

51.0%
7.5%
5.8%
4.9%
4.7%
4.7%
4.2%
3.1%
2.7%
2.5%
2.2%
2.0%
1.3%
1.3%
1.1%
32.2%
6.0%
5.8%
4.2%
3.8%
2.0%
1.8%
1.1%
1.1%
13.3%
2.5%
1.8%
1.1%
3.5%
2.5%

323
128

71.6%
28.4%

97
82
67
74
49
78
4

21.5%
18.2%
14.9%
16.4%
10.9%
17.3%
0.9%

6
62
337

1.29%
13.4%
72.6%

61
4.00 and above
Major GPA
0.00-1.99
2.00-2.99
3.00-3.99
4.00 and above
Ethnicity
White/European American
Asian/Asian American
Hispanic or Latino/a
Black/African American
Other
National Status
U.S. Citizen
U.S. Permanent Resident
International Student

42

9.05%

3
57
269
65

0.6%
12.3%
58.0%
14.0%

317
81
26
9
15

70.3%
18.0%
5.8%
2.0%
3.3%

368
13
70

81.6%
2.9%
15.5%

Note. N = 451
Procedures
Data were collected using two approaches: (a) email recruitment and (b) snowball
sampling. After receiving approval from the university’s Institutional Review Board (IRB) for
exempt research (Appendix A), the University Registrar’s office forwarded a recruitment email
(Appendix B) to both undergraduate and graduate students in science, engineering, technology,
and mathematics majors. A reminder email (Appendix C) was sent to the same students one
week after the initial recruitment email. The second procedure involved a snowball sampling
technique wherein participants who volunteered to be in the study were encouraged to solicit
eligible participants to participate in the study.
The recruitment email (Appendix B) contained a brief description of the study, a web link
to the online survey’s URL, and information regarding the incentive. The incentive involved a
chance to win one of four $25 Amazon.com gift cards by entering a drawing. An online consent
form (Appendix D) was presented to the participants as they followed the link to the survey. At
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the end of the survey, participants who wished to participate in the drawing for the gift cards
were redirected to a separate survey to enter their email address. Participants’ e-mail addresses
were stored in a separate file from their responses to ensure anonymity. The odds of winning
were approximately 1:300. Winners were randomly selected after data collection was complete
and gift cards were electronically distributed. After distributing the gift cards, all collected e-mail
addresses were erased.
Instruments
After being presented with the survey’s consent form and agreeing to participate in the
study, participants were asked to complete: (a) demographic questionnaire (Appendix E), (b)
Stereotype Threat Vulnerability Scale (SVS; Spencer, 1999; Appendix F), (c) Almost Perfect
Scale – Revised (Slaney, Rice, Mobley, Trippi, & Ashby, 2001; Appendix G), (d) the Frost
Multidimensional Perfectionism Scale (FMPS; Frost, Marten, Lahart, & Rosenblate, 1990;
Appendix H), (e) the Self-Efficacy for Academic Milestones Index (Lent, Brown, & Larkin,
1986; Appendix I), (f) the Outcome expectations Scale (Lent, Lopez, & Bieschke, 1991;
Appendix J), (g) the Math/Science Interest Scale (Lent et al., 2001; Appendix K), the Subject
Matter Specificity Scale (Smith & Fouad, 1999; Appendix L), and the Procrastination
Assessment Scale for Students (Solomon & Rothblum, 1984; Appendix M).
Stereotype Threat
The Stereotype Vulnerability Scale (SVS; Spencer, 1994) is an 8-item self-report
measure originally developed by Spencer as part of his dissertation project to measure the effect
of stereotype threat on women’s perception of their math ability. Woodcock, Hernandez, Estrada,
and Schultz (2012) used the SVS to assess stereotype threat experienced by African American
and Latino(a) students in science. They conducted a confirmatory factor analysis (CFA) of the 8-
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item SVS and found redundancy in the original scale. As a result, they removed the four
redundant items from the SVS, resulting in a 4-item short version of the SVS (SVS-4), which
exhibited a good fit to their data. The current study used the SVS-4 to assess female students’
stereotype threat experience in STEM majors. The SVS-4 begins with the stem phase “because
of your gender,” and is followed by four statements regarding the perception of stereotypes
related to gender. An example item includes “Some people believe that you have less ability.”
Participants are asked to rate each statement using a 5-point, Liker-type scale ranging from 1
(strongly disagree) to 5 (strongly agree). The scores range from 4 to 20, with higher scores
indicating higher level of perceived stereotype threat.
The SVS has been used in studies examining women’s experience of stereotype threat in
male-dominated academic areas (Steele, James, & Barnett, 2002) as well as ethnic minority
students’ experience of stereotype threat as compared with their White counterparts (Aronson,
Fried, & Good, 2002). The construct validity of the SVS was supported by Spencer (1994) in an
experimental study of stereotype threat where women performing a difficult math test under the
stereotype threat condition reported higher levels of stereotype vulnerability measured by the
SVS as compared with women under the non-stereotype threat condition. Scores on the SVS
reported by women have also been found to be positively associated with perceived sex
discrimination as well as intention to change majors among women in STEM-related areas
(Steele et al., 2002). Woodcock et al. (2012) used the SVS-4 to assess minority science students’
experience of stereotype threat over the period of three years. Results from Woodcock et al.’s
study indicates that scores on the SVS-4 was associated with students’ scientific disidentification
and predicts students’ intention in pursuing scientific careers, providing support for the validity
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of the SVS-4. A coefficient alpha of .85 was reported by Woodcock et al. in their study using the
SVS-4.
Maladaptive Perfectionism
Following Wei, Mallinckrodt, Russell, and Abraham’s (2004) suggestion, three subscales
from two perfectionism measures were used as indicators for maladaptive perfectionism for this
study, including the Discrepancy subscale from the Almost Perfect Scale – Revised (APS-R;
Slaney et al., 2001) and the Concerns Over Mistakes and the Doubts About Actions subscales
from the Frost Multidimensional Perfectionism Scale (FMPS; Frost et al., 1990).
The Almost perfect scale-revised (APS-R; Slaney et al., 2001) is a 23-item self-report
measure with three subscales: Discrepancy (12 items), High Standards (7 items), and Order (4
items). Slaney et al. (2001) indicated that the Discrepancy subscale could be used to assess
maladaptive perfectionism whereas the High Standards and Order subscales could be used to
assess adaptive perfectionism. The APS-R Discrepancy subscale is a 12-item self-report measure
that assesses the discrepancy individuals experience between their performance and their
personal expectation (e.g., “I often feel frustrated because I can’t meet my goals”). Participants
are asked to rate the items using a 7-point Likert-type scale ranging from 1 (strongly disagree) to
7 (strongly agree). The scores range from 12 to 84, with higher scores indicating higher level of
maladaptive perfectionism.
The APS-R has been found to correlate with other measures of perfectionism such as the
Frost Multidimensional Perfectionism Scale (FMPS) in expected ways (Slaney et al., 2001),
indicating concurrent validity. Construct validity of the Discrepancy subscale was supported by
the significant correlation between scores on the Discrepancy subscale and scores on other
perfectionism subscales such as Concern Over Mistakes and Doubts About Actions (Slaney et
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al., 2001). Slaney et al. also found that scores on the Discrepancy subscale were positively
related to psychological ill-being (e.g., depression and worry) and negatively related to selfesteem, providing additional support for construct and discriminant validity. The convergent
construct of the Discrepancy subscale was furthered supported in a later study by Rice, Ashby,
and Slaney (2007) wherein expected relationships between scores on the Discrepancy subscale
and the personality dimension of neuroticism were detected. The coefficient alpha for the
discrepancy subscale was .92 in a sample of undergraduate students (Slaney et al., 2001).
The Frost multidimensional perfectionism scale (FMPS; Frost et al., 1990) consists of 35
items with six subscales measuring different dimensions of perfectionism. The six subscales
include 1) Concern Over Mistakes, 2) Personal Standards, Parental Expectations, 4) Parental
Criticism, 5) Doubts About Actions, and 6) Organization. Consistent with Dunkley, Blankstein,
Halsall, Williams, and Winkworth (2000) and Wei et al. (2004), the Concern Over Mistakes (9
items) and Doubts About Actions (4 items) subscales are used to measure perfectionism in this
study. The Concerns Over Mistakes subscale measures negative reactions to mistakes and
tendency to associate mistakes with failures (e.g., “People will probably think less of me if I
make a mistake”). The Doubts About Actions subscale measures doubts about one’s ability to
successfully complete tasks (e.g., “I usually have doubts about the simple everyday things I do”).
Participants are asked to rate their agreement with the statements using a 5-point Likert-type
scale ranging from 1 (strongly disagree) to 5 (strongly agree). The scores range from 9 to 45 for
Concern Over Mistakes and from 4 to 20 for Doubts About Actions, with higher scores
indicating higher levels of perfectionistic tendency.
The construct validity of the FMPS has been well established in terms of its correlation
with other measures of perfectionism such as Hewitt and Flett’s (1991) Multidimensional
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Perfectionism Scale (Frost, Heimberg, Holt, Mattia, & Neubauer, 1993) and the Almost Perfect
Scale (Rice, Ashby, Slaney, 1998). FMPS subscales have also been found to correlate with
compulsiveness, self-esteem, and depression in expected directions (Frost et al., 1993, 1990).
Frost et al. (1993) conducted a factor analysis and compared the FMPS with the Hewitt and Flett
(1991) Multidimensional Perfectionism Scale among college students. Results indicated that
Concern Over Mistakes and Doubts About Actions are closely associated with Hewitt and Flett’s
Socially-Prescribed Perfectionism scale and are most closely related to negative affect, indicating
maladaptive characteristics of perfectionism. Later studies have found the Concern Over
Mistakes and Doubts About Actions subscales to be most strongly associated with depression
and anxiety (e.g., Bieling, Israeli, & Antony, 2004). Frost et al. (1990) reported coefficient
alphas of .88 and .77 for Concerns Over Mistakes and Doubts About Actions subscales,
respectively.
Self-Efficacy
The 11-item Self-Efficacy for Academic Milestones Scale (AM-S; Lent, Brown, &
Larkin, 1986) was developed to measure students’ confidence in their ability to perform specific
academic tasks associated with academic success in engineering fields. Because the original
AM-S targeted exclusively the engineering students, Nauta, Epperson, and Kahn (1998) adapted
the scale and broadened it to apply to students in math and science majors. Further, ByarsWinston, Estrada, Howard, Davis, and Zalapa (2010) additionally added an item to measure
students’ confidence to complete biological requirements to be applicable to biological science
majors as well as biomedical engineering majors. They also excluded the item assessing
students’ confidence in performing tasks in an engineering career to focus on the assessment of
students’ self-efficacy in academic tasks. The current study followed Nauta et al. (1998) and
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Byars-Winston et al.’s (2010) practices and used the revised 11-item AM-S and modified the
items to be relevant to students in STEM majors. A sample item includes “How confident are
you in completing a science, technology, mathematics, or engineering degree?” Participants are
asked to rate their confidence in various academic tasks using a 10-point Likert-type scale
ranging from 0 (no confidence) to 9 (complete confidence). Scores are summed and divided by
the total number of items, yielding an average self-efficacy score ranging from 0 to 9 with higher
scores indicating higher level of self-efficacy.
In terms of validity, Lent et al. (1986) found the predictive value of scores on the AM-S
on students’ grades, persistence, and range of perceived career options in science and
engineering fields. Using their modified version of AM-S, Nauta et al. (1998) also found scores
on the AM-S to be positively associated with career aspirations among women in STEM-related
majors. Similarly, Byars-Winston et al. found a positive relationships between scores on the
revised version of AM-S and students’ goal commitment to earn a science or engineering degree
in their study, providing further support for the construct validity of AM-S. Lent et al. (1986)
reported a coefficient alpha of .89 with a population of undergraduate students in a career
planning course in science and engineering fields. Byars-Winston et al. (2010)’s revised version
of AM-S revealed a Spearman-Brown split-half reliability coefficient of .85 and Cronbach’s
alpha coefficient of .92 with a sample of undergraduate students majoring in biological science
and engineering majors.
Outcome Expectations
The 10-item math/science outcome expectations scale (Lent, Lopez, & Bieschke, 1991)
assesses students’ perceptions of potential positive outcomes resulting from taking math course.
Lent et al. (2003) modified the scale to assess students’ outcome expectations associated with
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earning a bachelor degree in engineering. Similarly, Garriott, Flores, and Martens (2013) adapted
the scale to assess outcome expectations associated with receiving a math or science-related
bachelor degree. Following Lent et al. (2003) and Garriott et al. (2013)’s practices, the scale was
adapted in the current study to assess students’ perception of positive outcomes resulting from
earning a STEM-related degree. A sample item is “Graduating with a BS degree in a STEM
major will likely allow me to receive a good job offer.” Participants are asked to indicate their
level of agreement with the statements using a 10-point Likert-type scale ranging from 0
(strongly disagree) to 9 (strongly agree). Item scores are summed and averaged, yielding total
scores ranging from 0 to 9. Higher scores indicate more positive outcome expectations associated
with graduating with a STEM-related degree.
Validity of the original scale has been established through its correlations with measures
of math self-efficacy, math-related interests, science related career choice, and course enrollment
intention with college student samples (Lent et al. 1991; Lent et al., 1993). In Garriott et al.’s
(2013) study where the scale was modified to assess math and science outcome expectations, the
scale was found to be significantly correlated with math and science self-efficacy and intentions
to pursue math and science-related activities. Previous studies using the scale in college student
samples have consistently yielded coefficient alphas ranging from .90 to .93 (Lent et al. 1991;
Lent et al., 2003; Garriot et al. 2013).
Interest
Students’ STEM interest was assessed using a modified version of the Math/Science
Interest Scale developed by Lent et al. (2001). The Math/Science Interest scale is a 15-item scale
assessing students’ degree of interests in math and science-related courses (8 items, e.g.,
statistics) and as well as science and science-related activities (7 items; e.g., “working on a
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project involving scientific concepts”). Lent et al. (2003) utilized the subset of items assessing
students’ interests in math/science activities and adapted the scale to be applicable to engineering
students. Byars-Winston et al. (2010) also utilized Lent et al.’s (2003) modified scale to assess
STEM interest for a sample of students in science and engineering. As such, following Lent et al.
and Byars-Winston et al.’s practice, the current study adapted the 7-item activity subscale from
the Math/Science Interest Scale to apply it to STEM students. Sample items from the scale are
“solving complicated technical problems” and “reading articles or books about engineering
issues.” Participants are asked to indicated their degree of interests in the activities using a 5point Likert-type scale ranging from 1 (strongly dislike) to 5 (strongly like). An average score is
calculated for the scale. Therefore, final interest scores range from 1 to 5, with higher scores
indicating a higher degree of interest in STEM-related activities.
The validity of the scale has been established through several SCCT research studies with
samples of college students in STEM wherein scores on the math/science interest scale has been
found to correlated with students’ STEM related self-efficacy, outcome expectations, and
academic intentions/goals (e.g., Lent et al. 2003; Lent et al., 2005; Byars-Winston et al., 2010).
Lent and his colleagues reported coefficient alphas of .80 and .83 in two of his studies with
samples of engineering students. Also, Byars-Winston reported a coefficient alpha of .79 with a
sample of science and engineering students.
STEM Goals
The Subject Matter Specificity Scale (Smith & Fouad, 1999) consists of six items that
assesses students’ math (3 items) and science-related (3 items) academic and career goals.
Because the items assessing math and science intentions are identical, the current study used the
three basic items and replaced the word “math” or “science” with “STEM” to adjust the scale to
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be applicable to all STEM students. As such, the three items are “I plan to take more STEM
courses than will be required of me,” “I intend to enter a STEM career,” and “I am determined to
use my STEM knowledge in my future career.” Items are rated on a 5-point Likert-type scale
ranging from 1 (strongly disagree) to 5 (strongly agree). Scores are summed and averaged,
yielding scores ranging from 1 to 5 with higher scores reflecting higher levels of STEM-related
intentions and goals.
Consistent with the SCCT theory, the Math/Science Intentions and Goals Scale has been
found to be positively correlated with math/science interests, self-efficacy, and outcome
expectations (Fouad & Smith, 1999; Byars-Winston & Fouad, 2008). With a sample of middle
school students, Fouad and Smith (1999) conducted path analyses and found a direct path
coefficient estimate of .13 from self-efficacy to intention and a coefficient estimate of .39 from
outcome expectations to intention. With regards to internal consistency, Fouad and Smith (1999)
reported a coefficient alpha of .81 for the school with a sample of middle school students. Later,
Byars-Winston and Fouad (2008) reported a coefficient alpha of .80 and Garriott et al. (2013)
reported a coefficient alpha of .90 with samples of college students.
Academic Procrastination
Following Haycock, McCarthy, and Skay’s (1998) recommendation, the Procrastination
Assessment Scale for Students (PASS, Solomon & Rothblum, 1984) was used to assess
problematic procrastination behaviors among college students. The PASS consists of two
sections. The first section assessing the prevalence of procrastination across six different
academic areas: (a) writing a term paper; (b) studying for an exam; (c) keeping up with weekly
reading assignments; (d) performing administrative tasks; (e) attending meetings; and (f)
performing academic tasks in general. The second section provides a particular procrastination
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scenario (procrastinating on writing a term paper) and asks the students to select possible reasons
for the procrastination behavior (e.g., evaluation anxiety). Consistent with Seo’s (2008) practice,
the current study only used the first section of the PASS because the study is primarily concerned
with students’ procrastination behaviors and less concerned about reasons underlying students’
procrastination behaviors per se. Further, Rice, Richardson, and Clark (2012) suggested that
some of the tasks on PASS are more academically relevant than the others to college students
throughout the semester (e.g., performing administrative tasks might be more relevant at the
beginning or the end of the semester). Following Rice et al.’s (2012) recommendation, the
current study used items relevant to the first three academic tasks (i.e., writing papers, studying
for exams, and keeping up with readings).
For each task, participants are asked to complete three items indicating the frequency of
their procrastination behaviors, the degree to which it is problematic, and the extent to which
they want to decrease their procrastination on the given task. Consistent with previous research
(e.g., Rice et al., 2012; Stead, Shanahan, & Neufeld, 2010; and Shanahan & Pychyl, 2007), only
the first two items were used for each of the three tasks to assess problematic procrastination
behaviors in the current study, resulting in a 6-item scale. For the first item (PASS-Frequency),
participants are asked to rate the frequency of their procrastination using a 5-point Likert scale
ranging from 1 (never procrastinate) to 5 (always procrastinate). For the second item (PASSProblem), participants are asked to rate the degree the associated procrastination is problematic
for them using a 5-point Likert scale ranging from 1 (not at all a problem) to 5 (always a
problem). Scores are summed for each academic task (ranging from 2 to10) across the three
areas, resulting in a total score ranging from 6 to 30. Higher scores would higher levels of
procrastination. A sample item on the PASS is presented to participants in the following manner:
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Study for Exams:
To what degree do you procrastinate on this task?
To what degree is procrastination on this task a problem for you?
The validity of PASS has been supported through its correlation with behavioral
measures of procrastination such as time taken for self-paced quizzes (Solomon & Rothblum,
1984) and time taken to submit a term paper (Beswick, Rothblum, & Mann, 1988). Scores on the
PASS has also been found to be correlated in expected directions with anxiety, depression, and
self-esteem (e.g., Solomon & Rothblum, 1984; Haycock, McCarthy, & Skay, 1998). In terms of
internal consistency, Shanahan and Pychyl (2007) reported a coefficient alpha of .79 for PASSFrequency and a coefficient alpha of .72 for PASS-Problem, and Stead et al. (2010) reported
coefficient alphas of .77 and .78 for PASS-Frequency and PASS-Problem, respectively. The
coefficient alphas in Rice et al. (2012)’s study ranged from .69 to .80.
Data Analysis Plan
Descriptive analyses were performed to describe variables and their relatedness. A
calculation is provided on the frequencies, means, standard deviations, and ranges for the
demographic variables and hypothesized variables. Pearson correlations were also calculated to
determine whether the dependent variables were associated with the continuous demographic
variables (e.g., age) and a two-way MANOVA to examine whether the dependent variables
varied as a function of field and academic status (i.e., undergraduate vs. graduate student). In
addition, semi-partial correlations were examined to explore the possibility of multicollinearity,
with correlations below .80 indicating the absence of multicollinearity (Kline, 2005).
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The hypotheses are: (H1) The mediated effect of stereotype threat on interest through
self-efficacy would be stronger at high levels of perfectionism and weaker at low levels of
perfectionism; (H2a) Stereotype threat would be a negative predictor of self-efficacy among
women in STEM; (H2b) Stereotype threat would be a negative predictor of outcome
expectations among women in STEM; (H3) There would be a mediated effect of ST on interest
through outcome expectations; (H4) STEM career goals would be a negative predictor of
procrastination; and (H5) Perfectionism would be a significant positive predictor of
procrastination among women in STEM. The directions of these associations were examined
using SEM. SEM tests a theory by specifying a model that represents predictions of that theory
among plausible constructs measured with appropriate observed variables (Kline, 2005).
Computer tools for SEM including Mplus require all intervariable relations be specified a priori,
reflecting the directionalities of causal effects among variables (e.g., X  Y vs. Y  X; Kline,
2005). By requiring that all intervariable relations be specified a priori, SEM simultaneously
analyzes all variables of interest to determine the extent the hypothesized model is consistent
with the data. This consistency is evaluated by the goodness of fit of the model based on the
sample data.
The hypotheses were analyzed using Mplus statistical software by conducting a two-step
structural equation modeling (SEM) analysis. The measurement model of the variables of
interest was first tested through a confirmatory factor analysis (CFA) to determine how well the
indicators represent the constructs. Both the latent variables and observed variables were tested
to ensure they load significantly onto the underlying factors. As needed, changes were made to
improve the fit of the measurement model, under the condition that such changes are consistent
with theory (Kline, 2005). The goodness of fit for the measurement model was evaluated with fit
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indices including the model chi-square test, Tucker-Lewis Index (TLI), Standardized Root Mean
Square Residual (SRMR), Root Mean Square Error of Approximation (RMSEA), and the
Comparative Fit Index (CFI). Values of .90 and higher are deemed acceptable for the TLI and
CFI, while values of .08 or less are considered acceptable for the SRMR and RMSEA
(Tabachnick & Fidell, 2007).
Next, the hypothesized a priori moderated mediation model was constructed in Mplus,
whereby perfectionism is posited to moderate the mediated effect of stereotype threat on STEM
interests through its relationship with self-efficacy. Specifically, the indirect effects were
computed at high and low levels of perfectionism. Other theorized relationships (e.g.,
relationship between goals and procrastination) in the SCCT model were empirically examined
as well. Maximum likelihood estimation was utilized. Numerical integration was used to
compute the latent interaction term. Because this technique does not allow standard fit index
output (e.g., CFI, RMSEA, etc.), the hypothesized model’s goodness of fit were evaluated with
the Akaike Information Criterion (AIC), Bayesian Information Criterion (BIC), and sample sizeadjusted BIC (Burnham & Anderson, 2004). Lower values for these measures indicate better
model fit (Burnham & Anderson, 2004).
In order to test mediation, Bootstrapping, a nonparametric sampling procedure that tests
the significance of indirect effects was used. The hypothesis regarding mediation was (H3) There
would be a mediated effect of stereotype threat on interest through outcome expectations.
Mediation analysis implies a causal chain between at least three variables, whereby the
relationship between two variables is accounted for by a third variable (Hayes, 2009).
Bootstrapping treats a sample as a pseudo-population, where cases are randomly selected with
replacement to generate other data sets (Kline, 2005). When repeated many times (e.g., 500),
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bootstrapping simulates random sampling with replacement and constructs an empirical
sampling distribution (Kline, 2005). In this process, nonparametric bootstrapped confidence
intervals are calculated in the empirical distribution, allowing for indirect effects to be estimated
(Kline, 2005).
As recommended by Hayes (2009) and Preacher and Hayes (2008) for multiple mediation
models, the iterative bootstrapping was performed 500 times and bias-corrected confidence
intervals were used to adjust for over inflation estimates and to yield a parameter estimate for
both total and specific indirect effects of all the relationships within the model. Individual
indirect effects were calculated through the use of the 95% bias-corrected confidence interval. If
the 95% bias-corrected confidence interval for the parameter estimate did not contain zero, then
the indirect effect is statistically significant, thereby indicating successful mediation (Preacher &
Hayes, 2008).
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CHAPTER 4. RESULTS

In this chapter, the results of the study are presented, including the preliminary analyses
and the analyses of the hypotheses.
Data Screening
Data were first visually screened for missing data and inconsistencies in scale scoring.
Participants who missed more than 5% of the total survey were excluded from the study,
resulting in the removal of 79 cases (Tabachnick & Fidell, 2013). For the remaining 483 cases
Little’s Missing Completely at Random (MCAR) test (Little & Rubin, 1987) was used to
determine whether data was missing at random. For cases with data missing at random,
parameter estimates were calculated using full information maximum likelihood estimation in
Mplus.
Next, univariate and multivariate outliers were assessed. Univariate outliers were
assessed by generating z-scores for all continuous variables and examining cases that exceeded
3.29 standard deviations from the mean (Tabachnick & Fidell, 2013). Using this criterion, four
cases were identified as potential outliers on the self-efficacy scale, one case was identified as a
potential outlier on the outcome expectations scale, and two cases were identified as potential
outliers on the goals scale. The removal of these cases resulted in 476 cases. Mahalanobis
distance statistics were calculated on all variables, with χ2 at the degree of freedom of eight being
a critical value of 15.51. Therefore, any cases with a value greater than 15.51 was considered as
a multivariate outlier, resulting in the removal of 25 cases and a final sample size of 451.
Normality of the variables was assessed by histogram inspection and skewness and
kurtosis coefficients. Visual inspection and the skewness and kurtosis values (i.e., under the
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absolute value of two) indicated the data were normally distributed (Tabachnik & Fidell, 2013).
Following examination of normality, nonlinearity and heteroscedasticity were examined visually
by generating bivariate scatter plots for all pairs of variables in the model and fitting regression
lines to the data for all the relationships in the model. Visual inspection and curve estimation
determined that the relationships are sufficiently linear to be tested using a structural equation
model algorithm such as in Mplus. Next, multicollinearity was assessed through running
regression analyses using procrastination-frequency and procrastination-problem as the
dependent variable and all other variables as the independent variable. The tolerance values were
above .10 for all variables and the variance inflation factor (VIF) values were below three for all
variables, indicating no serious multicollinearity (Cohen, Cohen, West, & Aiken, 2003).
Preliminary Analyses
Prior to performing the primary analyses, preliminary analyses were conducted to
determine basic descriptive information of the data. This section offers descriptions of the
variables, the internal reliability of the measures, and the relationships between the variables.
First, descriptive statistics were computed including means, standard deviations, and the internal
consistency coefficient of all the scale scores (see Table 2). Cronbach’s alphas for subscales
ranged from .65 to .96 for all the scales (i.e., stereotype threat, self-efficacy, outcome
expectations, interests, goals, and procrastination) and .81 to .96 for all the subscales comprising
perfectionism. While most scales had acceptable reliability, the goal scale had a lower internal
consistency coefficient of .65. Low reliability alphas are not uncommon for short, three-item
scales (Helms, Henze, Sass, & Mifsud, 2006).
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Table 2
Descriptive Statistics and Reliability Coefficient of Scale Scores
Measure
Scale Range
M
Stereotype Threat
4-20
12.80
Discrepancy
12-84
51.57
Concerns Over Mistake
9-45
26.30
Doubts About Actions
4-20
11.77
Self-efficacy
1.8-10.0
8.10
Outcome expectations
4.1-10.0
8.16
Interest
1.1-5.0
3.48
Goal
3.3-7.0
5.98
Procrastination
6-30
18.63
Frequency
3-15
10.05
Problem
3-15
8.54

SD
3.31
16.51
7.73
4.00
1.30
1.29
.70
.88
4.65
2.55
2.76

α
.80
.96
.88
.81
.88
.90
.75
.65
.80
.70
.75

Note. N = 451.
Second, zero-order correlation coefficients were computed for all the study variables. All
correlations among the primary variables were below .85, further indicating there was no
multicollinearity amongst the variables. Most of the relationships among the primary variables
were in the expected direction with many being statistically significantly, ranging from -.37 to
.68. Pearson correlations were also performed to determine whether the primary variables were
associated with the continuous demographic variables of age and GPA. Intercorrelations among
the primary variables (i.e., those that referred to hypotheses) and demographic variables (i.e.,
age, overall GPA, major GPA) are depicted in Table 3. Intercorrelations among the primary
variables among the undergraduate student sample are depicted in Table 4.

-.64**
.68**
.42**
-.25**
-.05
-.03
-.28**
-.10*
-.21**
-.22**

-.06
.08
.05
.07
-.00
-.16**
-.10

2

.27**
.38**
.26**
-.09

--

1

-.10*
-.12*
-.09

.18**

.01
.00

-.19**

-.63**
.34**

3

-.08
-.17**
-.15**

.30**

-.02
-.08

-.26**

--.37**

4

.23**
.34**
.27**

.19**

.30**
.46**

.32**

--

5

-.16**
.00
.10

.11*

.15**
.32**

--

6

.21**
.14**
.09

.10*

-.40**

7

Note. N = 451; Concern = Concerns over mistakes; Doubts = Doubts about actions.
*p<.05. **p<.01.

Variable
1. Stereotype
Threat
2. Discrepancy
3. Concerns
4. Doubts
5. Self-efficacy
6. Outcome
expectations
7. Interest
8. Goal
9.
Procrastination
10. Age
11. Overall GPA
12. Major GPA

Table 3
Bivariate Correlations Among Primary & Demographic Variables - All

.04
.06
.02

-.10*

--

8

-.07
-.15**
-.12**

--

9

-.20**
.21**

10

-.70**

11
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Table 4
Bivariate Correlations Between Primary Variables - Undergraduate only
Variable
1
2
3
4
1. Stereotype Threat
-2. Discrepancy
.22**
-3. Concern
.37**
.60**
-4. Doubts
.20**
.69**
.61**
-5. Self-efficacy
-.09
-.43**
-.34**
-.36**
6. Outcome
-.04
-.21**
-.18**
-.24**
expectations
7. Interest
.13*
-.04
.04
.01
8. Goal
.03
-.05
-.02
-.09
9. Procrastination
.05
.27**
.16**
.32**
Note. N = 323.
*p<.05. **p<.01
-.11**
.33**
-.12*

.23**
.49**
-.19**

6

.33**

--

5

-.40**
-.06*

7

--.12*

8
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Analyses of Group Differences
For exploratory purposes, two one-way multivariate analyses of variance (MANOVA)
were performed to examine whether the primary variables (i.e., stereotype threat, perfectionism,
self-efficacy, outcome expectations, interests, goals, procrastination) varied based on
demographic variables of academic status (i.e., undergraduate vs. graduate) and field of study,
respectively. To test for significant mean differences across groups, academic status and field of
study were used as independent variables for the two MANOVAs and all of the study variables
as dependent variables. Group differences based on race/ethnicity or national status were not
examined because 70% of the sample identified as White and 80% as U.S. citizen, therefore it
was determined that the comparison based on these group differences would not allow for any
meaningful results. To detect multivariate effects, Pillai’s Trace statistic was used which is more
robust for unequal sample sizes and/or violations of assumptions (Tabachnick & Fidell, 2013).
Using academic status as the independent variable, results from the MANOVA test
revealed that the combined dependent variables were significantly affected by both academic
status, Pillai’s V = .08, F (9, 401) = 4.05, p = .000, p2 = .08. Follow-up univariate analyses of
variance (ANOVA) were conducted and results revealed significant effect of academic status on
concerns, F (1, 409) = 4.85, p = .03, p2 = .00, self-efficacy, F (1, 409) = 4.78, p = .03, p2 = .01,
outcome expectations, F (1, 409) = 6.42, p = .01, p2 = .02, and interest, F (1, 409) = 12.38, p =
.00, p2 = .03. As Table 5 indicates, undergraduates scored significantly higher than graduate
students on concern and outcome expectations, whereas graduate students scored significantly
higher than undergraduate students on self-efficacy.
The second MANOVA test using field of study as the independent variable indicated
significant effect of field on the combined dependent variables, Pillai’s V = .21, F (27, 1209) =
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3.37, p = .000, p2 = .07. Follow-up univariate analyses of variance (ANOVA) revealed
significant effect of field on discrepancy, F (3, 409) = 5.06, p = .00, p2 = .04, outcome
expectations, F (3, 409) = 5.26, p = .00, p2 = .04, interest, F (3, 409) = 10.75, p = .00, p2 = .07,
and goals, F (3, 409) = 4.14, p = .01, p2 = .03. Scheffe post hoc comparisons indicated that
science students scored significantly higher than technology students in discrepancy (p = .026),
science students scored significantly lower than engineering students in outcome expectations (p
= .006), and technology students scored significantly lower than engineering students in goals ((p
= .037). See Table 6 for the means and standard errors for the outcome variables across the four
fields.
Table 5
Means and standard deviations for the study variables by academic status
Variable
Undergraduate
Graduate
M
SD
M
1. Stereotype Threat
12.89
3.26
12.59
2. Discrepancy
52.23
16.12
49.91
3. Concern
26.69
7.47
25.29
4. Doubts
11.91
3.92
11.44
5. Self-efficacy
7.90
1.35
8.61
6. Outcome expectations 8.27
1.24
7.88
7. Interest
3.36
.70
3.78
8. Goal
5.93
.90
6.12
9. Procrastination
18.72
4.57
18.30
Note. N = 451.

SD
3.45
17.43
8.29
4.18
1.00
1.35
.61
.82
4.85
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Table 6
Post hoc tests across fields of study
Variable
Science
Technology
Engineering
Mathematics
M
SE
M
SE
M
SE
M
SE
1. Stereotype
12.35 .38
12.73
.46
13.30
.51
13.1
.82
Threat
2. Discrepancy
52.39a 1.85
47.03b 2.28 52.19
2.50
56.93
4.05
3. Concern
25.75 .87
24.88
1.07 27.66
1.17
28.47
1.90
4. Doubts
11.52 .45
11.12
.56
12.20
.61
12.89
.99
5. Self-efficacy
8.05
.14
7.90
.17
8.20
.19
7.62
.31
6. Outcome
7.98a
.14
8.37
.18
8.29b
.19
8.06
.31
expectations
7. Interest
3.16
.07
3.48
.09
3.72
.10
3.47
.16
8. Goal
6.01
.10
5.71a
.12
6.11b
.14
5.88
.22
9.
18.23 .53
18.97
.65
19.43
.71
19.07
1.16
Procrastination
Note. N = 451. Mean scores with different subscripts are significantly different from each other.
MANOVA results revealed significant multivariate effects of academic status and field
on stereotype threat and t-tests suggested significant differences between undergraduate and
graduate students in self-efficacy, outcome expectations, interests, and goals. Because a high
level of self-efficacy could serve as an important protective mechanism to buffer the effects of
stereotype threat (Deemer et al., 2014), it is likely that graduate students are less vulnerable to
stereotype threat due to their high level of self-efficacy. As a result of these differences between
the undergraduate and graduate student groups, this study will examine the hypothesized model
using only the undergraduate student sample.
Analyses of Hypotheses
A SEM analysis was conducted to examine the hypotheses. As indicated in Chapter 3,
there are five hypotheses: (H1) The mediated effect of stereotype threat on interest through selfefficacy would be stronger at high levels of perfectionism and weaker at low levels of
perfectionism; (H2a) ST would be a negative predictor of self-efficacy among women in STEM;
(H2b) ST would be a negative predictor of outcome expectations among women in STEM; (H3)
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There would be a mediated effect of ST on interest through outcome expectations; (H4) STEM
career goals would be a negative predictor of procrastination; and (H5) Perfectionism would be a
significant positive predictor of procrastination among women in STEM.
As indicated in Chapter 3, a two-step approach was used to SEM to test the hypotheses.
The first step is to test the measurement model. The measurement model assesses the
relationships between the measured and latent variables, testing how well the indicators are a
valid representation of the underlying theoretical constructs (Byrne, 2010). In the second step,
the structural model is tested to determine the degree to which the hypothesized model fits the
data (West, Taylor, & Wu, 2012).
The Measurement Model
As the first step, the measurement model was tested, modifying it as necessary to ensure
the instruments were accurately measuring the constructs hypothesized. The measurement model
was assessed by a CFA using maximum likelihood estimation. To provide a metric for the latent
variables, one factor loading for each latent variable was fixed to 1 and the factor loadings of the
remaining indicators were left as free parameters. Moreover, the error was modeled with the
loadings of the error terms set to 1 and the variance of each error term estimated. In addition to
using the aforementioned fit indices to assess the measurement model, the factor loadings
(standardized regression weights) for each observed variable on the latent variable were
evaluated for fit, with factor loadings of .40 or higher considered adequate (Kline, 2011).
The goodness-of-fit indices for the hypothesized measurement model were: χ2 (719, N =
323) = 3532.20, p <.001; CFI = .65; SRMR = .10; TLI = .62; and RMSEA = .11. These indices
indicate the model was a poor fit for the data. The chi-square statistic was statistically significant
at p < .001, and the CFI, SRMR, TLI, and RMSEA were outside the conservative ranges of what
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constitutes good fit. In addition, several factor loadings (standardized regression weights) for
self-efficacy and interest were below .4 (e.g., .24 for item three for self-efficacy, .21 for item
seven for interest).
Due to the overall poor fit, the model was respecified through the deletion of items with
low factor loadings and poor conceptual fit. For the self-efficacy scale, statistical criteria was
used and item three (i.e., “confidence to complete the biological science requirements for most
STEM majors.”) was removed due to its low factor loading of .24. A closer examination of the
items with low factor loadings in the interest scale indicated poor conceptual fit of the computer
programming interest in the current sample. Using both a statistical and conceptual rationale,
items with factor loadings lower than .4 (i.e., “confidence to complete the biological science
requirements for most STEM majors,” “Reading articles or books about engineering issues,”
“Working on a project involving scientific concepts”) as well as items that reflect computer
programming interests (i.e., “Solving computer software problems,” “Learning new computer
programs”) were also deleted.
Additionally, modification indices were examined to assess for covariance within the
error terms. The modification indices reduced the chi-square value by a certain value, thus
improving model fit. Review of the correlated errors suggested a significant covariance between
the error terms of item six and seven (M.I. = 232.84), seven and eight (M.I. = 246.82), and six
and eight (M.I. = 168.84) for the self-efficacy scale, and item one and two (M.I. = 225.94) for
outcome expectations scale. Due to the significant covariance, these error terms were covaried in
the model.
Results from the respecified measurement model were: χ2 (470, N = 323) = 1243.98, p
<.001; CFI = .89; SRMR = .07; TLI = .88; and RMSEA = .07. These indices indicate an
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acceptable fit for the data. Standardized factor loadings ranged from .60 to 78 for stereotype
threat, .73 to .84 for perfectionism, .38 to .99 for self-efficacy, .62 to .80 for outcome
expectations, .48 to .91 for interests, .45 to .83 for goal, and .54 to .97 for procrastination. See
Table 7 for final factor loadings.
Table 7
Standardized Factor Loadings
Item
Stereotype Threat
1. Some people believe that you have less ability
2. If you’re not better than average, people assume you are limited
3. If you do poorly on a test, people will assume that it is because of your
gender
4. People of your gender face unfair evaluations because of their gender
Perfectionism
1. Discrepancy
2. Concerns over mistakes
3. Doubts about actions
Self-efficacy
1. Complete math requirement for most science, technology, mathematics, or
engineering majors
2. Compete chemistry requirements for most science, technology,
mathematics, or engineering majors
3. Compete physics requirements for most science, technology, mathematics,
or engineering majors
4. Complete a science, technology, mathematics, or engineering degree
5. Remain in a science, technology, mathematics, or engineering major over
the next semester
6. Remain in a science, technology, mathematics, or engineering major over
the next two semester
7. Remain in a science, technology, mathematics, or engineering major over
the next three semesters
8. Excel in science, technology, mathematics, or engineering over the next
semester
9. Excel in science, technology, mathematics, or engineering over the next two
semester
10. Excel in science, technology, mathematics, or engineering over the next
three semester
Outcome expectations
1. Receive a good job offer
2. Earn an attractive salary
3. Get respect from other people

Factor
loading
.78
.68
.73
.60
.84
.73
.81
.46
.39
.38
.53
.46
.54
.60
.92
.99
.97
.75
.75
.69
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4. Do work that that I would find satisfying
5. Increase my sense of self-worth
6. Have a career that is valued by my family
7. Do work that can “make a difference” in people’s lives
8. Go into a field with high employment demand
9. Do exciting work
10. Have the right type and amount of contact with other people
Interest
1. Solving practical math problems
2. Working on a project involving lots of math
3. Solving complicated technical problems
Goal
1. I plan to take more STEM courses than will be required of me
2. I intend to enter a STEM career
3. I am determined to use my STEM knowledge in my future career
Procrastination
1. Procrastination-frequency
2. Procrastination-problem
Note. N = 451.

.79
.62
.60
.66
.72
.73
.74
.80
.91
.48
.45
.83
.76
.53
.98

The Mediation Model
After testing the structural model, indirect effects within the model were assessed. As
indicated in Chapter 3, an iterative bootstrapping procedure was performed 500 times and biascorrected confidence intervals were used to adjust for over inflation estimates and to yield a
parameter estimate for both total and specific indirect effects of all the relationships within the
model. To calculate individual indirect effects, the 95% bias-corrected confidence interval was
used. If the 95% bias-corrected confidence interval for the parameter estimate does not contain
zero, then the indirect effect is considered statistically significant and indicative of mediation
(Mallinckrodt, Abraham, Wei, & Russell, 2006; Preacher & Hayes, 2008).
Results revealed a significant direct effect from stereotype threat to perfectionism (B =
.33, p = .000), from perfectionism to self-efficacy (B = -.56, p < .001), from perfectionism to
procrastination (B = .35, p < .001), from self-efficacy to outcome expectations (B = .36, p <
.001), from self-efficacy to interest (B = .26, p < .001), from self-efficacy to goal (B = .21, p =
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.006), from outcome expectations to goal (B = .40, p < .001), and from interest to goal (B = .21, p
= .003). Following indirect effects were also significant, including the indirect effects of selfefficacy to goal via interest (estimate = .05, 95% CI [0.017, 0.111]), from stereotype threat to
goal via interest (estimate = .02, 95% CI [0.002, 0.076]), from self-efficacy to goal via outcome
expectations (estimate = .14, 95% CI [0.076, 0.237]), from perfectionism to goal via self-efficacy
(estimate = .07, 95% CI [-0.364, -0.161]), from perfectionism to interest via self-efficacy
(estimate = .12, 95% CI [-0.205, -0.042]), from perfectionism to interest via self-efficacy
(estimate = .15, 95% CI [-0.235, -0.077]), from perfectionism to outcome expectations via selfefficacy (estimate = -.20, 95% CI [-0.30, -0.123]). The direct effects are depicted in table 8 and
the indirect effects are presented in table 9.
Table 8
Direct Effects From Mediation Model
Direct Effect
Stereotype threatSelf-efficacy
Stereotype threatOutcome expectations
Stereotype threatPerfectionism
PerfectionismSelf-efficacy
PerfectionismProcrastination
Self-efficacyOutcome expectations
Self-efficacyInterest
Self-efficacyGoal
Outcome expectationsInterest
Outcome expectationsGoal
InterestGoal
GoalProcrastination
Note. N = 451.

B
.102
-.055
.332
-.556
.348
.364
.262
.208
-.006
.395
.207
-.120

SE
.060
.065
.067
.053
.078
.057
.062
.075
.072
.081
.070
.077

p
.090
.393
.000
.000
.000
.000
.000
.006
.938
.000
.003
.116
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Table 9
Indirect Effects from Mediation Model
Indirect Effect

Lower
2.5%

Upper
2.5%

estimate
Stereotype threatSelf-efficacyOutcome
.037
.000
.092
expectations
Stereotype threatSelf-efficacyInterest
.027
.000
.071
Stereotype threatOutcome expectationsInterest
.000
-.010
.020
Stereotype threatSelf-efficacyGoal
.021*
.002
.076
Stereotype threatOutcome expectationsGoal
-.022
-.078
.028
PerfectionismSelf-efficacyOutcome expectations
-.202*
-.297
-.123
PerfectionismSelf-efficacyInterest
-.146*
-.235
-.077
PerfectionismSelf-efficacyGoal
-.115*
-.205
-.042
Self-efficacyOutcome expectationsInterest
-.002
-.059
.047
.144*
.076
.237
Self-efficacyOutcome expectationsGoal
Self-efficacyInterestGoal
.054*
.017
.111
Self-efficacyGoalProcrastination
-.025
-.082
.003
Outcome expectationsInterestGoal
-.001
-.040
.032
Outcome expectationsGoalProcrastination
-.048
-.134
.002
InterestGoalProcrastination
-.025
-.067
.006
Note. N = 451.*95% bias-corrected confidence interval for the parameter estimate does not
contain zero.
The Hypothesized Model
The mediated effect of stereotype threat on interest via self-efficacy was examined at
high and low levels of perfectionism. Results from the moderated mediation model yielded an
AIC of 36136.30, a BIC of 26574.51, and sample size-adjusted BIC of 36206.57. The interaction
between stereotype threat and perfectionism was found to be nonsignificant (β = .034, p = .433),
suggesting that hypothesis 1 was not supported. There was a significant main effect of
perfectionism on self-efficacy (β = -.554, p = .000) but the main effect of stereotype threat on
self-efficacy was not significant (β = .113, p = .083). Results are depicted in table 10.
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Table 10
Path Coefficients From Hypothesized Model
Path
To procrastination from:
Goal
Perfectionism
To goal from:
Self-efficacy
Outcome expectations
Interest
To interest from:
Outcome expectations
Self-efficacy
To outcome expectations from:
Self-efficacy
Stereotype threat
To self-efficacy from:
Stereotype threat
Perfectionism
Stereotype threat*Perfectionism
Note. N = 451.

β

SE

p

-.121
.347

.068
.078

.078
.000

.207
.395
.207

.077
.075
.066

.007
.000
.002

-.006
.262

.070
.061

.936
.000

.363
-.005

.056
.065

.000
.392

.113
-.554
.034

.065
.051
.043

.083
.000
.433

The Alternative Model
SCCT hypothesizes that person inputs such as personality traits as well as background
contextual factors such as environmental barriers contribute to individuals’ learning experience
and subsequently individuals’ career development. In the hypothesized model, stereotype threat
was used as a predictor and perfectionism as a moderator and results showed a significant main
effect of stereotype threat to perfectionism and perfectionism to self-efficacy but not from
stereotype threat to self-efficacy. Given that the activation of stereotype threat often triggers the
concern of evaluation (Steele, 1997) and self-doubt about adequacy (Dasgupta, 2011), stereotype
threat might lead to increased maladaptive perfectionistic tendencies such as concerns over
mistakes and self-doubt, resulting in reduced self-efficacy. To examine perfectionism as a
mediator between stereotype threat and self-efficacy, an alternative model using stereotype threat
as the predictor and perfectionism as the mediator was tested. Results from this alternative model
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indicated acceptable model fit, χ2(481, N = 323) = 1249.49, p < .001; CFI = .89; SRMR = .08;
TLI = .88, and RMSEA = .07. Though the chi-square statistic (χ2) was significant, this statistic
might not be the most reliable indicator as it is sensitive to sample sizes (Byrne, 2010). Results
are presented in table 11. To test for the added indirect effect, bootstrapping was again
performed 500 times and results revealed significant indirect effect from stereotype threat to selfefficacy via perfectionism (estimate = -.164, 95% CI [-0.251, -.093]).
Table 11
Path Coefficients From Alternative Model
Path
To procrastination from:
Goal
Perfectionism
To goal from:
Self-efficacy
Outcome expectations
Interest
To interest from:
Self-efficacy
To outcome expectations from:
Self-efficacy
Perfectionism
To self-efficacy from:
Perfectionism
To perfectionism from:
Stereotype threat
Note. N = 451.

β

SE

p

-.123
.333

.069
.073

.053
.000

.215
.383
.199

.060
.058
.061

.000
.000
.001

.252

.061

.000

.295
-.130

.071
.079

.000
.064

-.506

.047

.000

.324

.062

.000
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CHAPTER 5. DISCUSSION

This study used SCCT as a theoretical framework to examine the effect of stereotype
threat and perfectionism on women STEM students’ academic and career outcomes. This chapter
provides a summarization of the findings and discussion of the implications of the results. First,
the results of the preliminary findings and primary hypotheses are interpreted. This is followed
by a discussion of the limitations of the study, recommendations for future research, and
implications for counseling practice and social advocacy.
Preliminary Analyses
In the preliminary analyses, the linearity, normality, homoscedasticity, and
multicollinearity of the data were examined. Data analyses also involved descriptive statistics,
correlations between all the variables, internal consistency of each variable, and analyses of
group differences.
Results from the descriptive analyses showed that about 83% of the participants
identified as being in the field of engineering and science and over 70% of the participants were
undergraduate students. The high achieving nature of this sample was also noted, as 72% of the
participants reported their GPA as 3.0 or above. The analysis of correlation among the primary
variables revealed a positive correlation among the three maladaptive perfectionism variables
(i.e., discrepancy, concerns over mistakes, and doubts about actions), as well as a positive
correlation between stereotype threat and all three perfectionism variables. This finding is
consistent with prediction, suggesting that the more women feel the pressure of being negatively
evaluated due to their gender in the STEM field, the more they tend to over self-criticize, doubt
the self, and be overly concerned about making mistakes. The correlational analysis also
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revealed a negative correlation between maladaptive perfectionism and self-efficacy and
outcome expectations, and a positive correlation between maladaptive perfectionism and
procrastination. These findings are consistent with previous research findings (e.g., Frost et al.,
1990; LoCicero & Ashby. 2000) and indicated that maladaptive perfectionists tend to experience
lower levels of self-efficacy, expect worse outcomes, and procrastinate more. Consistent with the
SCCT model (Lent et al., 1994), positive correlations were found among self-efficacy, outcome
expectations, interests, and goal in this sample. Additionally, procrastination was found to be
negatively correlated with these social cognitive career variables, supporting the hypothesis that
high self-efficacy beliefs and goal setting might protect individuals from problematic academic
behaviors such as procrastination (Klassen et al., 2009; Tuckman, 1991; Wolters, 2003). These
correlations were observed with the undergraduate only sample as well as the sample with both
undergraduate and graduate students.
The analysis of bivariate correlations between primary and demographic variables
suggested that age was negatively correlated with discrepancy, concerns over mistakes, and
outcome expectations, and positively correlated with self-efficacy and interests. Because age is
often correlated with students’ year in school, these results might indicate that the more years
students have spent in the field, the more self-efficacious they become, and the less they are
concerned about mistake-making and not meeting their expectations. Because the sample
included both undergraduate and graduate students, the positive correlation between age and
interest is likely attributable to graduate students’ stronger interests in the field. It is interesting to
note the negative correlation between age and outcome expectations, which is speculated to be
related to increased pressure with job search with more senior year students. Both overall GPA
and major GPA were found to be positively related to self-efficacy, consistent with past findings
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on the positive association between self-efficacy and academic performance (e.g., Chemers, Hu,
& Garcia, 2001; Lent et al., 1986). Overall GPA was found to be negatively related to stereotype
threat, lending support to past research on the undermining effect of stereotype threat on
women’s academic performance (e.g., Good et al., 2008; Spencer et al., 1999). The negative
correlation between GPA and maladaptive perfectionistic tendencies such as discrepancy and
doubt is also consistent with previous literature on the negative effect of maladaptive
perfectionism on academic outcome (e.g., Grzegorek, Slaney, Franze, & Rice, 2004; Rice et al.,
2013). Lastly, consistent with the meta-analysis conducted by Steel (2007), a negative
association between procrastination and GPA was revealed in the study, suggesting the negative
impact of academic procrastination on academic outcome.
Group differences were found between undergraduate and graduate students. Participants
who identified as graduate students reported significantly higher self-efficacy beliefs, as well as
stronger interests and goals in STEM than undergraduate students. Comparatively, undergraduate
participants reported higher levels of outcome expectations than graduate participants. Group
differences were also observed across the fields. Participants in the field of science reported
higher level of discrepancy between performance and standard than participants in technology.
Engineering students reported higher level of outcome expectations than science students and
stronger goal commitment than technology students. The difference on outcome expectations
between engineering and science students is also documented in Byars-Winston et al.’s (2010)
study, where engineering students reported higher academic self-efficacy, interests in
math/science activities, and outcome expectations than students in biological sciences.
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Primary Hypotheses
The results of the study showed partial support for the proposed hypotheses. (H1)
Contrary to the hypothesis, the mediated effect of stereotype threat on interest through selfefficacy was not different at different levels of perfectionism. (H2a) Contrary to the hypothesis,
stereotype threat was not a significant predictor of self-efficacy among women in STEM. (H2b)
Contrary to the hypothesis, stereotype threat was not a significant predictor for outcome
expectations among women in STEM. (H3) Contrary to the hypothesis, there was not a mediated
effect of stereotype threat on interest through outcome expectations. (H4) Contrary to the
hypothesis, STEM career goals was not a significant predictor of procrastination. (H5)
Perfectionism was a significant positive predictor of procrastination among women in STEM.
Contrary to the proposed hypothesis, perfectionism did not moderate the mediated effect
of stereotype threat on interest through self-efficacy (H1). In other words, the effect of stereotype
threat on self-efficacy and subsequently interests did not vary at different levels of perfectionism.
However, results from the alternative model indicated a good fit, suggesting the mediating effect
of perfectionism on the relationship from stereotype threat to self-efficacy. These results shed
light on the relationship between stereotype threat, perfectionism, and social cognitive career
outcomes such as self-efficacy. The finding that perfectionism is not a moderator between
stereotype threat and self-efficacy is consistent with a previous study conducted by Rice et al.
(2013) on the moderating effect of perfectionism on stereotype threat priming with women and
other minority groups in STEM. Rice and colleagues compared participants’ science selfefficacy in the non-threatened and stereotypically threatened condition at high and low levels of
perfectionism. Results from their study also revealed no support for the role of perfectionism as a
moderator on the relationship between stereotype threat and self-efficacy. Rice et al. argued that
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their subtle stereotype threat prime might not be effective in affecting self-efficacy because the
female students are already primed by virtue of their presence in STEM classes. However, results
from the current study, which examined stereotype threat in a naturalistic setting through a selfreport measure, further opposed the view of perfectionism as a potential moderator between
stereotype threat and self-efficacy. One possible explanation is that being aware of stereotypes
might actually help individuals to increase their effort on a task to counter the stereotype and
demonstrate that the stereotype is untrue (Block et al., 2011). Oswald and Harvey (2000) found
that when female students were exposed to sexist cartoons about women’s math skills, they
experienced increased motivation and performed better on a math test as compared to students
who received stereotype neutral message that men and women perform equally. They speculated
that students who experienced stereotype threat reacted against it by working harder to disprove
the stereotype threat. It is possible when this invigorating response (Block et al., 2011) is in
effect, it preserves students’ self-efficacy regardless of their level of maladaptive perfectionistic
tendency, yielding it difficult to detect its moderating effect.
Though perfectionism was not a significant moderator, it mediated the relationship
between stereotype threat and self-efficacy in the alternative model. This finding indicates
stereotype threat might lead to increased maladaptive perfectionistic tendencies such as concerns
over mistakes and self-doubt, subsequently resulting in reduced self-efficacy. This finding is
consistent with past literature demonstrating the effect of stereotype threat on performance
through expectancy discrepancy (Cadinu et al., 2003) and self-doubt (Cadinu et al., 2005; Steele
& Aronson, 1995), both of which are constructs of maladaptive perfectionism (Frost et al., 1990;
Slaney et al., 2001). Cadinu and colleague (2003) investigated the role of expectancy as a
mediator of stereotype threat on performance. The authors assigned female students to three
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conditions in which they were told that women perform worse, equally, or better than men in
math tests, gave students a difficult math test, and asked them to estimate their performance
before the test. Results from their study revealed that participants who received negative
information regarding women’s math ability (i.e., stereotype threat condition) reported lower
levels of expectation and a significant decrease in performance and expectancy partially
mediated the effect of stereotype threat on performance. Therefore, when feeling threatened,
individuals might expect worse performance, resulting in a greater gap between their
performance and their personal standard, which resembles the characteristic of maladaptive
perfectionists in the discrepancy they perceive between their performance and the high standards
set by themselves (Slaney et al., 2001).
Perfectionism might also mediate the effect of stereotype threat on self-efficacy via
maladaptive cognition. This possible explanation is consistent with Dasgupta’s (2011) proposal
that the activation of stereotype threat often triggers self-critical attributions (e.g., self-doubt
about adequacy). Steele and Aronson (1995) employed a self-doubt implication through wordfragment completion in one of their studies and found that Black students in the stereotype-threat
condition produced the most self-doubt-related word completions, suggesting that stereotype
threat might lead to increased self-doubt. Stone (2002) conducted a similar experiment with
golfers and found that when Black golfers were told golf success is related to intelligence (i.e.,
stereotype threat condition), they expressed more implicit self-doubt through a word fragment
completion test. Their study also revealed that the implicit self-doubt partially mediated the
effect of stereotype threat on task engagement. Cadinu and colleagues (2005) further investigated
the role of negative thinking as a mediator of performance impairment under stereotype threat.
Results from the study showed that women under stereotype threat reported a higher number of
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negative thoughts regarding their inability to perform the test and lack of self-confidence. A
mediating effect of these negative, self-doubting thoughts was also revealed, supporting the
hypothesis that stereotype threat leads to increased self-doubts and negative thinking, which in
turn leads to decreased performance. Because self-doubt is a main construct within maladaptive
perfectionism, these studies lend support to the mediating effect of perfectionism found on the
current study.
The mediating role of perfectionism in the effect of stereotype threat can also be
explained by the similar mechanisms behind stereotype threat and maladaptive perfectionism
revealed in past research, such as evaluative concerns and self-handicapping (Sirois, Molnar, &
Hirsch, 2017; Smith, 2004). According to Steele (1997), the threat of stereotype often triggers
the concern of negative evaluation. When such evaluative concern is triggered, stereotypically
threatened individuals might experience heightened negative self-evaluative tendencies that are
common among maladaptive perfectionists (Shafran et al., 2002) as well as the perceived
difficulty in meeting the expectations of others for the socially prescribed perfectionists (Hewitt
& Flett, 1991). In another study conducted by Aronson et al. (1999), participants were asked to
complete a self-report item assessing the extent to which they wondered if the experimenter was
judging them after a math test. Results from the study showed that participants who were
stereotypically threatened experienced more concerns about being judged. Self-handicapping is
another phenomenon that has been well studied in both stereotype threat and perfectionism
literature (e.g., Kearns et al., 2008; Keller, 2002; Stone, 2002). For example, Stone (2002) found
that stereotypically threatened individuals showed self-handicapping behaviors by practicing less
prior to an upcoming golf test. Similarly, Keller (2002) found that high school girls reported
more self-handicapping behaviors (e.g., reduced effort) when under stereotype threat and this
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self-reported handicapping behavior was found to mediate the effect of stereotype threat on
performance. The relationship between perfectionism and self-handicapping is well documented
particularly in the literature on perfectionism and procrastination, a common self-handicapping
strategy (e.g., Onwuegbuzie, 1999; Solomon & Rothblum, 1984). Kearns, Forbes, Gardiner, and
Marshall (2008) proposed a cognitive-behavioral model of perfectionism and self-handicapping,
suggesting that perfectionism can be viewed as a number of faulty cognitions (e.g., “it won’t be
good enough,” Kearns et al., 2008; p.30), which lead to handicapping behavioral outcomes (e.g.,
procrastination). These shared mechanism and consequences of stereotype threat and
perfectionism might also explain the mediating role of perfectionism in the stereotype threat and
self-efficacy relationship in the current study.
Contrary to the proposed hypotheses, stereotype threat was not a significant predictor of
self-efficacy (H2a) or outcome expectations (H2b). It is interesting to note, however, that
stereotype threat had a positive effect on self-efficacy even though it was not statistically
significant. Such results suggest a potential boosting effect of stereotype threat on women in
STEM (Chalabaev, Major, & Sarrazin, 2012; Crisp, Bache, & Maitner, 2009; Jamieson &
Stephen, 2007). Crisp, Bache, and Maitner (2009) conducted experiments between female
psychology and engineering students and found that while female psychology students’
performance significantly worse in math tests following the stereotype threat manipulation,
female engineering students performed significantly better in the threat condition. The authors
suggested a possible explanation is that arousal (e.g., stereotype threat) enhances the individuals’
dominant response (O’Brien & Crandall, 2003), resulting in individuals good at math (e.g.,
students in engineering) performing better under threat, and individuals less skilled in math (e.g.,
students in psychology) performing worse under threat. Jamieson and Stephen (2007) proposed
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that individuals encountering stereotype threat are more motivated to perform well, which
potentially results in pre-potent responses and greater correction of mistakes. Chalabaev, Major,
and Sarrazin (2012) further examined the relationship between stereotype threat and motivation
by studying the impact of performance-avoidance and approach goals on women’s math
performance in stereotype threatening versus nonthreatening conditions. Results from their study
revealed that soliciting either stereotype threat or a performance-avoidance goal alone decreased
women’s math performance, yet inducing both stereotype threat and a performance-avoidance
goal resulted in women’s increased math performance. Chalabaev and colleagues attributed the
results to the regulatory fit theory (Higgins, 2000). They proposed that the avoidance strategy is
compatible with the concern women experiences when under stereotype threat and this
regulatory fit between concern and strategy thereby produces more positive affect, enhances
challenge (relative to threat) appraisal (e.g., “I can take on this challenge”), and improves
performance. Though results from the current study was not significant, the positive effect of
stereotype threat on self-efficacy also suggested a potential boosting effect of stereotype threat
on STEM women’s self-efficacy.
Contrary to the hypothesis, there was not a mediated effect of stereotype threat on
interests through outcome expectations (H3). Stereotype threat was not a significant predictor of
outcome expectations, and outcome expectations were not found to predict interests in the
current study. The boosting effect of stereotype threat (e.g., Chalabaev, Major, & Sarrazin, 2012)
discussed above might explain the lack of significant relationship from stereotype threat to
outcome expectations. It is possible that when feeling threatened, students work harder to
counter the stereotypes, thus preserving their outcome expectations. Furthermore, since
significant group differences in outcome expectations were observed among different academic
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disciplines in this study, it is possible that the variations across disciplines make it difficult to
detect one consistent type of relationship. Past research on the SCCT model that examined the
role of outcome expectations primarily focused on one discipline such as engineering (Lent et al.,
2005; Lent et al., 2010) or math/science (Garriott, Flores, & Martens, 2013; Lopez et al., 1997).
It is also important to note that past literature has had mixed evidence on the effect of outcome
expectations. Some researchers proposed that greater outcome expectations is associated with
greater academic intention (Betz & Voyten, 1997), whereas others argued that lower outcome
expectations would lead to higher motivation to overcome barriers and thus result in greater
academic achievement (van Laar, 2000). The variation among different academic disciplines
combined with the complexity of the construct of outcome expectations likely contributed to the
non-significant results in the current study. Additionally, inconsistent results on the relationship
between stereotype threat and expectancy were revealed in past research. Cadinu et al. (2003)
found that stereotype threat led to decreased expectancy and declined performance in women and
revealed a partial mediating effect of expectancy on the effect of stereotype threat on
performance. In contrast, Sekaquaptewa and Thompson (2003) found not mediating effect of
expectancy in the relationship of stereotype threat and performance. Though these studies
focused more on performance expectancy rather than career outcome expectations, they shed
light on the complex relationship between stereotype threat and outcome expectations and calls
for more research to examine the relationship among stereotype threat and outcome expectations.
Contrary to the hypothesis (H4), STEM career goals was not a significant predictor of
procrastination. The goal-procrastination coefficient was comparable from both the moderated
mediation model and the initial mediation model. The lack of significant relationship might be
attributable to the mismatch between the level of specificity for procrastination and goals. In this
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study, I assessed for long-term, broad goals (e.g., “I intend to enter a STEM career;” Smith &
Fouad, 1999) yet short-term, specific procrastination behaviors (e.g., “To what degree do you
procrastinate on keeping up with weekly reading assignments;” Solomon & Rothblum, 1984).
Because procrastination is often conceptualized as a failure in self-regulation, the long-term
rewards of pursuing a STEM career may have had little effect on participants’ decisions to do
timely work in their subject areas (Howell & Watson, 2007). It is possible that the long-term goal
is too far ahead in the future and too unattainable in the moment, which makes it difficult for
individuals to feel motivated to overcome procrastination and work in a timely way with their
tasks at hand. Research on goal setting has found that proximal and specific goals lead to a
higher level of task performance (Locke & Latham, 2006). In past studies where goal was found
to negatively predict procrastination, researchers also assessed for more immediate, specific
goals (e.g., Gröpel & Steel, 2008; “I break complex projects down into smaller tasks and plan the
order in which I will perform these tasks.”) rather than long-term, general goals. Results from
this study, combined with past evidence, suggests that long-term, general goals might not be as
effective in reducing procrastination as compared to more proximal and specific goals.
As hypothesized, perfectionism was a significant positive predictor of procrastination
among women in STEM (H5). This result aligns with research evidence to date (e.g., Flett et al.,
1992; Rice, Richardson, & Clark, 2012) and indicates maladaptive perfectionism contributes to
more procrastination. Researchers have proposed that individuals with perfectionistic tendencies
often experience a high level of evaluation anxiety and become fearful of failure, resulting in the
adoption of procrastination as a self-handicapping strategy (Ferrari, 1991; Flett, Blankstein,
Hewitt, & Koledin, 1992; Solomon & Rothblum, 1984). Sirois, Molnar, and Hirsch (2017)
conducted a meta-analysis on the association between procrastination and perfectionism and

103
explained the perfectionism-procrastination relationship within the framework of self-regulation
theory and control theory (Carver & Scheier, 1982). They proposed that both procrastination and
perfectionistic concerns are associated with perceived difficulty in one’s ability to reduce the
discrepancy between desired and current states. Because the belief in one’s ability to achieve the
desired state is central to take a timely, goal-directed action (Carver & Scheier, 1982), the lack of
such belief in maladaptive perfectionists can result in avoidance or withdrawal from the goal.
Sirois and colleagues also suggested the role of negative self-evaluation in the expectancy
assessment and subsequent self-regulation failure. Specifically, individuals with perfectionistic
tendencies might experience negative affect from the expectancy assessment, resulting in
negative rumination and distraction from goal-attaining actions (Flett et al., 1998; Flett, Nepon,
& Hewitt, 2016).
Implications for Practice
The underrepresentation of women in STEM calls for an investigation of factors that
contribute to women’s career development in STEM fields. The current study responds to this
need by exploring how social-cognitive variables, contextual barriers, and personal
characteristics might interact to affect women STEM students’ career outcomes. Results from the
current study indicated that the impact of negative gender stereotype is associated with
maladaptive perfectionistic tendencies such as increased self-doubt, which subsequently impacts
academic career outcomes such as lower self-efficacy, outcome expectations, interests, goal, and
procrastination. These findings aid in understanding the role of stereotype threat and
perfectionism in women’s career development and highlight the importance of reducing the
impact of stereotype threat and perfectionistic tendencies in order to protect women’s career
outcomes.
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Past research has provided information on interventions that could help lessen the impact
of stereotype threat. Self-affirmation has been proposed as a way to protect self-integrity and
thus reducing the effect of stereotype threat (e.g., Marten, Johns, Greenberg, & Schmiel, 2006).
Counselors working with women in STEM might engage in exploration of students’ personal
values and encourage them to remind themselves of these values and characteristics on a regular
basis. The emphasis of an incremental view of intelligence has also proposed to combat
stereotype threat (Aronson, Fried, & Good, 2002). Educators and counselors can stress to
students that intelligence is not a fixed but rather expandable capacity that increases with mental
work and encourage students to view mistakes as an indicator for harder work or need for a
different approach rather than their own intellectual shortcomings (Good, Aronson, & Inzlicht,
2003). Environmental support such as role models have also been shown to alleviate stereotype
threat (Blanton, Crocker, & Miller, 2000). Career counselors and educators might highlight
stories of individual women who had succeeded in STEM fields and help students to identify
role models or mentors in the their field. Increasing women students’ awareness of stereotype
threat has also been found to help reduce the effect of stereotype threat (Johns, Schmader,
Martens, 2005) as it might provide individuals with an external attribution for their anxiety (BenZeev, Fein, & Inzlicht, 2005). Educators might teach students about the phenomenon of
stereotype threat and the fallacy of claims against women’s intelligence and abilities (Hyde,
Lindberg, Linn, Ellis, & Williams, 2008). Counselors might use a feminist approach to career
counseling to empower women to challenge the role of gender socialization and social injustice
(Juntunen, 1996).
Results from the current study also points to the importance of addressing individuals’
maladaptive perfectionistic tendencies to preserve their academic career outcomes such as self-
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efficacy. Maladaptive perfectionism has been viewed as a difficult problem to treat (e.g., Blatt et
al., 1998) as people with maladaptive tendencies tend to hold onto their perfectionistic goals and
perceive perfectionism as associated with various benefits including higher achievement (Flett &
Hewitt, 2002). Flett and Hewitt (2002) recommended counselors to use cognitive technique and
challenge clients’ unrealistic standards through hypothesis testing and evidence examination.
Counselors might also help these individuals to set more attainable goals and develop alternative
beliefs. It has been suggested that counselors help clients distinguish between perfectionistic
strivings and perfectionistic demands, discuss the pros and cons of perfectionistic demands, and
introduce the concept of “striving for perfection, while being able to accept non-perfection”
(Lundh, 2004; p. 265). Self-acceptance has been proposed by many researchers as essential to
reduce the deleterious consequences of perfectionism (e.g., Cambell & Dipaula, 2002; Lundh,
2004). Campbell and Dipaula (2002) suggested that a sense of conditional acceptance is
responsible for the negative impact of perfectionism, highlighting the importance of
unconditional self-acceptance. Therefore, counselors might help clients develop more selfacceptance through the provision of unconditional positive regard and a corrective emotional
experience utilizing the therapeutic relationship. The use of Dialectical Behavior Therapy (DBT;
Linehan, 2014) or Acceptance and Commitment Therapy (ACT; Hayes Strosahl, & Wilson,
1999) might also help client to cultivate mindfulness and radical acceptance. Results from the
current study further indicated that reducing stereotype threat also helps to decrease maladaptive
perfectionistic tendencies for women students in STEM.
Limitations and Future Directions for Research
Several limitations must be noted when considering the results from the current study.
First, the current study examined women students’ experience of stereotype threat and career
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outcomes across STEM disciplines instead of looking at one specific discipline. A caveat to this
approach is that there might be great variation across STEM disciplines regarding women’s
experience of stereotype threat as well as social cognitive career outcomes such as outcome
expectations. The salience of stereotype threat could greatly vary depending on the specific
discipline. For example, there tends to be fewer women students in engineering than in science
and as a result, women engineering students may experience a greater level of stereotype threat
as compared to other disciplines where there are a larger number of women (e.g., statistics). In
addition, women students’ career outcomes might vary across disciplines. For example,
engineering students might experience a higher level of outcome expectations as there is often a
higher employment demand for engineers than mathematicians. To control for the variations
across different STEM disciplines, future research might look at women’s experience with
stereotype threat, perfectionism, and career outcomes within specific fields.
The second limitation is related to sample characteristics. Data from the current study
were collected in a large Midwestern university and because of the geographical area and limited
ethnic and racial diversity in the setting, the results may not be generalizable to other regions,
environments, or persons with different racial or ethnic diversity than the sample. Furthermore,
due to the limited ethnic and racial diversity in the sample, group differences based on
race/ethnicity and national status was not examined in the current study because the majority of
the sample identified as White and U.S. citizens. However, the experience of stereotype threat
with women in different racial/ethnic backgrounds might vary greatly. While White women
might only face stereotypes associated with their gender, women from other racial/ethnic groups
might face stereotypes associated with their race/ethnicity as well. For example, African
American women might feel more stereotypically threatened due to negative stereotypes
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associated with both being Black and a woman, whereas Asian American women might feel less
stereotypically threatened due to the positive stereotypes associated with being Asian in the field
of STEM. Future research could investigate the differences across different racial/ethnic groups
to further understand the impact of intersectionality on women’s experience of stereotype threat
and career development.
Third, the study relied on self-report survey, which can result in biased responses. In
particular, stereotype threat was measured through the self-report measure of the Stereotype
Vulnerability Scale (SVS). In previous research studies, experimental designs were often
employed to explore the effect of stereotype threat on various performance outcomes. While
there is evidence on the internal consistency of the scale, its construct validity has yet to be fully
determined and thus how its accuracy on capturing stereotype threat experience remains unclear.
The questions on the SVS directly tap into the perception of stereotypes (e.g., “If you do poorly
on a test, people will assume it is because of your gender”). Because one of the interventions to
decrease the impact of stereotype threat simply involves making students aware of its negative
impact (Johns, Schmader, & Marten, 2005), SVS might not accurately capture how the
participants are affected by stereotype threat. In other words, those who are aware of the negative
outcomes might have a greater understanding of an oppressive system and thus experience less
internalized sexism regarding women’s intelligence (Cadaret, Hartung, Subich, & Weigold,
2017). In contrast, women with greater levels of internalized sexism might not endorse SVS
items as the items indicate external attributions, which is inconsistent with their internal
attribution. This limitation calls future research to develop a self-report measure for stereotype
threat with stronger construct validation.
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Fourth, the research design of the current study relied on correlational design, therefore it
is difficult to detect causal relations among the variables. Future studies might employ a
longitudinal and experimental design in order to assert casual relationships among the variables
studied. The use of longitudinal design might be particularly helpful to understand the career
development process of women students in STEM and the potential long-term effect of
stereotype threat. Furthermore, an experimental design that induces stereotype threat might better
capture the impact of stereotype threat as compared to the utilization of a self-report measure.
The current study also highlights the importance of continued inclusion of stereotype
threat in the SCCT model and points to the need to further examine the relationship between
stereotype threat and perfectionism. A longitudinal research might help clarify the role of
stereotype threat and whether or not it serves as a person-environment barrier that affects
women’s career development in SCCT. Additionally, while perfectionism was found to mediate
the effect of stereotype threat on self-efficacy, the underlying mechanism remains unclear.
Future research might focus on specific constructs of perfectionism such as doubt or discrepancy
to offer additional insight toward the relationship between stereotype threat and perfectionism. It
is also important to note that the current study only accounted for the effect of maladaptive
perfectionism and compared the effect of stereotype threat on self-efficacy at high and low levels
of maladaptive perfectionism. Future studies might explore the role of both maladaptive
perfectionism and adaptive perfectionism to provide greater understanding of perfectionism as a
personality input within the SCCT model.
Conclusions
To contribute to the efforts of increasing women’s representation in STEM, the present
study examines how social-cognitive variables, stereotype threat as a contextual barrier, and
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maladaptive perfectionistic tendencies interact to contribute to women STEM students’ academic
career outcomes. Results from the mediation model indicated a positive effect of stereotype
threat on perfectionistic tendencies, which in turn negatively predict career outcomes such as
self-efficacy, outcome expectations, interests, goal, and procrastination. Results from the present
study underscore the importance of environment and personal characteristics in STEM academic
career outcome for women. Future studies can be designed to improve upon the limitations of the
current study and use longitudinal studies and experimental designs to further explore the role of
stereotype threat and perfectionism and other personal traits in women’s STEM career
development.
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Appendix B
Recruitment Email
Subject header: A Survey on Women’s Career Development in STEM
Hello,
We are inviting you to participate in our research to examine factors influencing women college
students’ academic and career development in STEM-related fields. This research will help
explain women’s underrepresentation in STEM and help increase gender diversity in STEM
fields. Your participation is much appreciated!
This study will be conducted through an on-line survey and should take about 15-20 minutes to
complete. In order to participate, you must be a female student enrolled in a STEM-related major
at the university and be at least 18 years of age. If you decide to participate in this study, please
click on the link below.
Results will be reported as aggregate data, and your responses cannot be identified as yours. You
may skip any questions that make you uncomfortable or that you do not wish to answer. If you
do not wish to participate, simply ignore this email and the reminder email that you will receive
in about a week.
At the end of the survey there will be an opportunity to enter a lottery drawing of a $25 gift
card to Amazon.com by submitting your email address. The odds of winning are dependent
on the number of responses received, but are expected to be 1 in 300 or better. Your responses
will remain anonymous even if you participate in the drawing.
Thank you in advance for your time and participation! If you have any questions about this
study, feel free to contact me at lin439@purdue.edu. This study has been approved by Purdue
University Institutional Review Board (IRB Research Project Number: 1701018658).
If you agree to participate in the study, simply click on this link or copy-and-paste it into your
web browser:
https://purdue.qualtrics.com/....
Sincerely,
Chaihua Lin, M.S.Ed (lin439@purdue.edu)
Eric Deemer, Ph.D (edeemer@purdue.edu)
Department of Educational Studies
Purdue University
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Appendix C
Recruitment Reminder Email
Subject header: Reminder of A Survey on Women’s Career Development in STEM
Dear Student,
This is a friendly reminder about participating in a research study examining factors influencing
women college students’ academic and career development in STEM-related fields. This
research will help explain women’s underrepresentation in STEM and help increase gender
diversity in STEM fields. If you have already completed the questionnaire and submitted it, I
would like to thank you. If not, please do so by going to the link below to complete the
anonymous survey.
This study will be conducted through an on-line survey and should take about 15-20 minutes to
complete. In order to participate, you must be a female student enrolled in a STEM-related major
at the university and be at least 18 years of age. If you decide to participate in this study, please
click on the link below.
Results will be reported as aggregate data, and your responses cannot be identified as yours. You
may skip any questions that make you uncomfortable or that you do not wish to answer. If you
do not wish to participate, simply ignore this email and the reminder email that you will receive
in about a week.
At the end of the survey there will be an opportunity to enter a lottery drawing of a $25 gift
card to Amazon.com by submitting your email address. The odds of winning are dependent
on the number of responses received, but are expected to be 1 in 300 or better. Your responses
will remain anonymous even if you participate in the drawing.
Thank you in advance for your time and participation! If you have any questions about this
study, feel free to contact me at lin439@purdue.edu. This study has been approved by Purdue
University Institutional Review Board (IRB Research Project Number: 1701018658).
If you agree to participate in the study, simply click on this link or copy-and-paste it into your
web browser:
https://purdue.qualtrics.com/....
Sincerely,
Chaihua Lin, M.S.Ed (lin439@purdue.edu)
Eric Deemer, Ph.D (edeemer@purdue.edu)
Department of Educational Studies
Purdue University
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Appendix D
Consent Form
RESEARCH PARTICIPANT CONSENT FORM
The Associations Between Weight Experiences and Mental Health
Eric Deemer, Ph.D.
Chaihua Lin, M.S.Ed
Department of Educational Studies
Purdue University
What is the purpose of this study?
The purpose of this study is to better understand factors influencing women college students’
academic and career development in STEM-related fields. By conducting this study, we hope to
understand factors explaining women’s underrepresentation in STEM and help increase gender
diversity in STEM fields.
What will I do if I choose to be in this study?
If you chose to participate in this study, you will spend approximately 15-20 minutes answering
questions related to your experiences with stereotypes, perfectionism, procrastination, and your
academic and career development.
How long will I be in the study?
The study will take approximately 15-20 minutes.
What are the possible risks or discomforts?
The risks of participating are minimal and no greater than those encountered in everyday
activities. However, if you have distressing feelings after completing these questionnaires and
feel that you may need to talk with someone, you can contact the national crisis hotline at 1-800273-8255.
Are there any potential benefits?
Participation in the study may increase self-awareness about experiences associated with
individual and environmental factors influencing your academic and career development in
STEM. Furthermore, information you provide will be a valuable contribution in helping to
understand factors explaining women’s underrepresentation and increase gender diversity in
STEM fields.
In addition, at the end of the questionnaire there will be a chance to enter a random lottery
drawing for a $25 gift card from Amazon.com by providing your email address. The odds of
winning are dependent on the number of responses received, but are expected to be 1 in 300 or
better.
Will information about me and my participation be kept confidential?
The project's research records may be reviewed by departments at Purdue University responsible
for regulatory and research oversight. Your responses and participation are completely
anonymous and any information you provide will be confidential. Only Eric Deemer, Ph.D and
Chaihua Lin, M.S.Ed. will have access to the data. All data from the surveys will be coded and
entered into a computerized data file that will be stored in password-protected computers
accessible only to the research study personnel. Data from the research study will be retained for
3 years following completion of the study.
What are my rights if I take part in this study?
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Your participation in this study is voluntary. You may choose not to participate or, if you agree
to participate, you can withdraw your participation at any time without penalty or loss of benefits
to which you are otherwise entitled.
Who can I contact if I have questions about the study?
If you have questions, comments or concerns about this research project, you can talk to one of
the researchers. Please contact Please contact Eric Deemer at 765-494-6420.
If you have questions about your rights while taking part in the study or have concerns about the
treatment of research participants, please call the Human Research Protection Program at (765)
494-5942, email (irb@purdue.edu) or write to:
Human Research Protection Program - Purdue University
Ernest C. Young Hall, 10th floor - Room 1032
155 S. Grant Street
West Lafayette, IN 47907-2114
Documentation of Informed Consent
I have had the opportunity to read this consent form and have the research study explained. I
have had the opportunity to ask questions about the research study, and my questions have been
answered. I am prepared to participate in the research study described above. I will be offered a
copy of this consent form after I sign it.
[I agree, continue to the survey]
[I disagree, do not continue to survey]
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Appendix E
Demographic Questionnaire
Please answer the questions by checking in the bracket beside the answer that applies best or
write your answer in the space provided whenever necessary.
1. What is your age? ______
2. Gender (please check one):
___Woman
___ Man
___ Other (Please Specify: ____)
3. National Status:
___ U.S. Citizen
___ U.S. Permanent Resident
___ International Student (National origin: _____________________; Years in the
US_______)
4. Race/Ethnicity (Select all that apply):
___ Caucasian/White (not of Hispanic origin)
___ African American/ Black
___ American Indian or Alaskan Native
___ Asian
___ Hispanic or Latino
___ Native Hawaiian or Other Pacific Islander
___ Other: (Specify: _______________________)
5. What is your current year in school?
___ First year undergraduate
___ Second year undergraduate
___ Third year undergraduate
___ Fourth year undergraduate
___ Above fourth year undergraduate
___ Masters
___ Doctoral
___ Other: (specify)______________
6. Field of study:
___ Science
___ Technology
___ Engineering
___ Mathematics
7. What department are you in?
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8. Academic major: ________
9. What is your current overall GPA? ________
10. What is your GPA in your major? _______
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Appendix F
Stereotype Vulnerability Scale
(Spencer, 1993; Woodcock et al. 2012)
Please respond to each item using the scale provided below.
Disagree
Strongly
1
2
3

4

Agree
Strongly
5

Because of your gender:
1.
2.
3.
4.

Some people believe that you have less ability.
If you’re not better than average, people assume you are limited.
If you do poorly on a test, people will assume that it is because of your gender.
People of your gender face unfair evaluations because of their gender.
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Appendix G
Almost Perfect Scale – Revised
(Slaney et al., 2001)
Discrepancy Subscale
The following items are designed to measure attitudes people have toward themselves, their
performance, and toward others. There are no right or wrong answers. Please respond to all of
the items. Use your first impression and do not spend too much time on individual items in
responding. Respond to each of the items using the scale below to describe your degree of
agreement with each item.
Strongly
Disagree
1

Neutral/Mixed
2

3

4

5

6

Strongly
Agree
7

1. I often feel frustrated because I can’t meet my goals.
2. My best just never seems to be good enough for me.
3. I rarely live up to my high standards.
4. Doing my best never seems to be enough.
5. I am never satisfied with my accomplishments.
6. I often worry about not measuring up to my own expectations.
7. My performance rarely measures up to my standards.
8. I am not satisfied even when I know I have done my best.
9. I am seldom able to meet my own high standards for performance.
10. I am hardly ever satisfied with my performance.
11. I am hardly ever feel that what I’ve done is good enough.
12. I often feel disappointment after completing a task because I know I could have done better.
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Appendix H
Frost Multidimensional Perfectionism Scale
(Frost et al., 1990)
Concerns Over Mistakes & Doubts About Actions Subscales
Please response to the following statements using the scale below.
Disagree
Strongly
1
2
3
4

Agree
Strongly
5

Concern Over Mistakes
1. If I fail at work/school, I am a failure as a person.
2. I should be upset if I make a mistake.
3. If someone does a task at work/school better than I, then I feel like I failed the whole
task.
4. If I fail partly, it is as bad as being a complete failure.
5. I hate being less than the best at things.
6. People will probably think less of me if I make a mistake.
7. If I do not do as well as other people, it means I am an inferior human being.
8. If I do not do well all the time, people will not respect me.
9. The fewer mistakes I make, the more people will like me.
Doubts About Actions
1.
2.
3.
4.

Even when I do something very carefully, I often feel that it is not quite right.
I usually have doubts about the simple everyday things I do.
I tend to get behind in my work because I repeat things over and over.
It takes me a long time to do something “right.”
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Appendix I
Academic Milestones Index – Revised
(Lent et al., 1986)
For each task listed below, please indicate whether or not you feel you could successfully
complete it -- assuming you were motivated to make your best effort. For each YES, indicate
how sure you are by circling one of the numbers on the scale.
No
Confidence
0
1

2

3

4

5

6

7

Complete
Confidence
8
9

Could you successfully complete the task? If yes, indicate how confident you are using the above
scale.
1. Complete the math requirements for most science, technology, mathematics, or engineering
majors
2. Complete the chemistry requirements for most science, technology, mathematics, or
engineering majors
3. Complete the biological science requirements for most science, technology, mathematics, or
engineering majors
4. Complete the physics requirements for most science, technology, mathematics, or
engineering majors
5. Complete a science, technology, mathematics, or engineering degree
6. Remain in a science, technology, mathematics, or engineering major over the next semester
7. Remain in a science, technology, mathematics, or engineering major over the next two
semesters
8. Remain in a science, technology, mathematics, or engineering major over the next three
semesters
9. Excel in science, technology, mathematics, or engineering over the next semester
10. Excel in science, technology, mathematics, or engineering over the next two semesters
11. Excel in science, technology, mathematics, or engineering over the next three semesters
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Appendix J
Outcome Expectations Scale
(Lent, Lopez, & Bieschke, 1991)
Using the scale below, please indicate the extent to which you agree or disagree with each of the
following statements.
Strongly
Unsure
Strongly
Disagree
Agree
0
1
2
3
4
5
6
7
8
9
Graduating with a BS degree in a STEM (science, technology, engineering, mathematics) major
will likely allow me to:
1. Receive a good job offer.
2. Earn an attractive salary.
3. Get respect from other people.
4. Do work that I would find satisfying.
5. Increase my sense of self-worth.
6. Have a career that is valued by my family.
7. Do work that can “make a difference” in people’s lives.
8. Go into a field with high employment demand.
9. Do exciting work
10. Have the right type and amount of contact with other people (i.e., “right” for me)
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Appendix K
Math/Science Interest Scale
(Adapted from Lent et al., 2001)
Instructions: please indicate your degree of interest in doing each of the following activity below
to show how interested you are in each activity using the following scale.
Strongly
Dislike
1
1.
2.
3.
4.
5.
6.
7.

2

3

Solving practical math problems
Reading articles or books about engineering issues
Solving computer software problems
Working on a project involving lots of math
Solving complicated technical problems
Learning new computer programs
Working on a project involving scientific concepts

4

Strongly
Like
5
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Appendix L
Subject Matter Specificity Scale – Revised
(Smith & Fouad, 1999)
Please indicate the degree to which you agree or disagree with the statement below using the
following scale.
Strongly
Disagree
1

Slightly
Disagree
2

Neither Disagree
or Agree
3

Slightly
Agree
4

1. I plan to take more STEM courses than will be required of me.
2. I intend to enter a STEM career.
3. I am determined to use my STEM knowledge in my future career.

Strongly
Agree
5
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Appendix M
Procrastination Assessment Scale For Students
(Solomon & Rothblum, 1984)
Areas of Procrastination
For each of the following activities, please rate the degree to which you delay or
procrastinate. Rate each item on an “a” to “e” scale according to how often you wait until the
last minute to do the activity. Then indicate on an “a” to “e” scale the degree to which you feel
procrastination on that task is a problem. Finally, indicate on an “a” to “e” scale the degree to
which you would like to decrease your tendency to procrastinate on each task.
I. WRITING A TERM PAPER
1. To what degree do you procrastinate on this task?
Never
Almost Never Sometimes
Nearly Always
Always
Procrastinate
Procrastinate
a
b
c
d
e
2. To what degree is procrastination on this task a problem for you?
Not At All
Almost Never
Sometimes
Nearly Always
Always
a Problem
a Problem
e
a
b
c
d
II. STUDYING FOR EXAMS
4. To what degree do you procrastinate on this task?
Never
Almost Never Sometimes
Nearly Always
Always
Procrastinate
Procrastinate
a
b
c
d
e
5. To what degree is procrastination on this task a problem for you?
Not At All
Almost Never
Sometimes
Nearly Always
Always
a Problem
a Problem
a
b
c
d
e
III. KEEPING UP WITH WEEKLY READING ASSIGNMENTS
7. To what degree do you procrastinate on this task?
Never
Almost Never Sometimes
Nearly Always
Always
Procrastinate
Procrastinate
a
b
c
d
e
8. To what degree is procrastination on this task a problem for you?
Not At All
Almost Never
Sometimes
Nearly Always
Always
a Problem
a Problem
a
b
c
d
e
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